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Preface 


The aim of this book and the books that are to follow, is to give a new 
revolutionary understanding as to how the weather works over the 
entire surface of the Earth. This revolutionary understanding can be 
applied equally to all the planets of this solar system and all other 
planets thoughout the Universe that have an atmosphere. 

You will find the theoretical explanations to be a revolution in their 
applications to weather maps. You will also find that these same 
theoretical explanations are “old hat”, and are being used and have been 
used for centuries in many fields of scientific endeavor. 

This book stands on two legs. The first leg is the empirical evidence 
as shown by the series of weather maps in the later chapters. The 
empirical evidence shown by these charts is sufficient to stand alone in a 
book without any theoretical explanation. Yet, inevitably, the 
questions would come pouring in: Why? How did you draw these 
charts? How did you find the patterns? The second leg is the 
theoretical explanation as to what is happening. These explanations are 
a revelation in the understanding of weather and are sufficient to stand 
alone, likewise, in a book without any empirical evidence to back them 
up. Nevertheless, questions would also come pouring in as to “Where 
are some examples that show an application of these theories?” 

The examples analyzing a weather map are all mine and they have 
never been seen or described heretofore. The theoretical explanation of 
the complex maneuvers that the air makes over the Earth or a 
hemisphere could hardly be my discovery alone. The explanation is 
basically a combination of material drawn together from numerous 
other published sources, and a summary of the experiences in many 
fields. Iowe a debt to all these unnamed contributors, since the theory 
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behind this material is based upon their works. 

I define Singer’s Lock as the summation of all the procedures used to 
make a forecast of any high, low, or other feature on a weather map. 
The forecast period is for 24 hours exactly. The same procedures could 
be used on this 24 hour forecast to extend the forecast period to 48 
hours, exactly, and so on, to 72 hours, etc. The word lock is used 
because every high and low “locks” into an exact position with “bull’s 
eye” accuracy for a forecast covering a period of 24 hours. The error in 
the forecast is theoretically zero. In practice there is an error due to 
surveying or locating the exact centers of the highs and lows. Any 
errors in locating the positions of the centers will inevitably be 
transferred into an error in the forecast. These procedures apply to all 
levels of the atmosphere, from the surface of the Earth, to the point 
where weather is not significant. 

It obviously is a gigantic task to assemble and analyze all the data to 
make this type of forecast for the entire world, or as a minimum for a 
hemisphere of the Earth. It is likewise a gigantic task to even explain 
and prove out this procedure, especially since it represents a clean 
break with the present forecasting procedures used in every country in 
the world. To solve this dilemma, I decided to make an analysis of a 
single weather map at a fixed moment in time. I had solved the 
dynamical principles of the movement of all highs and lows with the use 
of Singer’s Lock. Some of these dynamical principles should be evident 
on the surface map at any given moment in time. There is an advantage 
in beginning the explanation of Singer’s Lock with a single map at a 
fixed time. We do not have the necessity of comparing a given low 
center for one day with its new position on the next day. There could be 
some confusion as to the exact center on both days, since the low in the 
new position 24 hours later will have changed in many ways. By 
sticking with a single day at a fixed time, we have the situation where 
nothing moves, which makes it easier to prove certain conclusions. 

In summation, the intent of this book is to establish some of the great 
natural laws of the Universe that can be used on a surface weather map 
at any given moment in time, especially since that moment in time is 
frozen on the map. It will be easier to prove the dynamics of movement 
of weather systems, once the principles have been grasped on a weather 
map fixed in time. 
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In succeeding books I will go into the totally new empirical and 
theoretical proofs for the movement of all highs and lows, the exact 
forces that control the movements of hurricanes, the new mathematical 
descriptions dealing with frontal systems, the changes of shape or 
curvature of all features on a weather map, and some heretofore 
unknown causes of deepening or intensification and filling or weakening 
of highs and lows. This sounds like a big order to fill, but you will find 
that one step at a time will whittle it down to something that can be 
digested rather easily. 

All of the preceding is not intended to give the impression that 
everything that is known about the weather today, prior to this book, is 
faulty. All of descriptive meteorology that describes all types of 
weather phenomena, the shapes of individual storms, etc., still holds. 
The forecasting rules, Rossby waves, the numerical computer 
procedures, etc., have an element of truth in them, but they see the 
truth only vaguely, since the rules are not exact physical laws that 
calculate exactly what is happening, as is evident from the faulty 
forecasts that we may get from time to time. Likewise, the statistics of 
meteorology are still true except that statistics and probability are 
usually used where the causes are not known. 

There are three general ways that information is handled by the 
human mind: by the words of language, by the letters and symbols of 
mathematics, and by pictures or diagrams. The advantage of a chart or 
picture is that the information it gives is easy to follow or check, it is 
simpler than words, it clarifies difficulties, it helps the mind make a 
permanent record for remembering and for further analysis. Because of 
this power of a chart, you can jump immediately to Chapters 12 and 13 
where the charts are located and you will find them interesting and 
understandable. Nevertheless, you will need the words (and Figures) 
of the first part of the book to get a better appreciation of what the 
charts and pictures mean. In addition, you will find the simple 
mathematical statement establishing the main rules for contructing the 
charts, as given in Chapter 9, to be satisfying and refreshing. The 
mathematical formulas of course state in a concise and compact manner 
the generalization made by the words. You will find that everything in 
this book is aimed at explaining the number, order, and position of 
weather patterns. I have done this in accordance with the instructions 
of the ancient Pythagoreans who first said that all material things can 
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be described by: number (a numeral by which a thing is designated 
when it is part of a series), order (the shape, form, or arrangement of 
things), and lastly, position (the way in which a thing is placed relative 
to other things). The understanding of number, order, and position 
exposes symmetry patterns. Symmetry patterns, of course, permeate 
almost every physical phenomenon in the Universe. 

This book is written at a level that hopefully can be understood by the 
average person, with perhaps a high school education. Some of the hard 
mathematical formulas that creep in at various points, as in the chapter 
on the polar stereographic map, are not necessary for an understanding 
of the charts at the end of the book. Whatever mathematics does occur 
is not beyond the reach of a first or second year college level. Do not let 
this relatively elementary and simple approach to the explanation of 
Singer’s Lock fool you. What you will be reading in this book is the 
leading or cutting edge of weather research. This book is also written 
for every meteorologist in the world, for no meteorologist has ever seen 
anything like it. That this is true can be seen from a few isolated 
excerpts from the history of my attempts to get something published: 

1. From an unpublished paper by Dr. J. E. Pournelle, Science 
Writer, dated 18 April 1976. 


“The extraordinary thing is that it does seem to work. 
Why a moving storm should stop as if influenced by the 
position of a previous storm is beyond my comprehension: 
but in case after case Singer demonstrated it tome. I even 
took some charts at random from Singer’s stack—he had 
them all for a five year period—and worked it myself, and 
I got the same result... . 

Now there are some obvious problems with Singer’s 
theories... . he gave examples of the “Lock” operating on 
storms moving north-south, . . . Now such lines on that 
projection are not great circles; in fact, they have no 
meaning at all.... 

So. Singer is almost certainly wrong in at least part of 
his theoretical justification for his formula... .” 


2. Letter from Dr. Chester Newton, Editor of the Monthly Weather 
Review, of the American Meteorological Society, dated 27 September 
1976. 


“Two reviewers comment that the lines for the Lock are 
drawn on a polar stereographic projection. As discussed 
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by referee C, this means that the same line on other pro- 
jections will not be straight, and that this disqualifies the 
Lock as a physical law.” 


The following are excerpts from the reviewers referred to above: 
Referee C, 27 September 1976. 


“As the author states, the rules apply only on a polar 
stereographic projection. They would be broken on 
Lambert conformal or Mercator projections, for instance. 
Thus the rules are utterly lacking in a physical basis 
despite the attempt of the author to invoke physical 
arguments. Physical laws must remain invariant under 
coordinate transformations. Mother nature can hardly be 
expected to reserve her laws for one or another of our 
humanly devised coordinate systems... .” 


Referee B, 27 September 1976. 


“It is always pleasant to see a paper in which interest is 
taken in forecasting. The present article is concerned with 
prediction of the 24-hr motion of cyclones on the surface 
map, no doubt a matter in which improvements over the 
computer and official forecasts are often possible. Singer’s 
simple requirement of using only the surface hemisphere 
chart for his prediction provides for a means of acquiring a 
large back file quickly and carry out forecasts of 
“operational research”. 

The relationships which author believes to have found 
probably result in part from the properties of the base map 
used (polar stereographic) and in part from what may be 
the Fujiwhara description of rotation of centers. 


3. Letter from Dr. Daniel Lufkin, Deputy Director, Office of 
Meteorological and Hydrological Services, 5 October 1977. I had 
requested help from Richard A. Frank, Administrator of the National 
Oceanic and Atmospheric Administration (NOAA)—Dr. Lufkin spoke 
for NOAA and the National Weather Service. 


a. “First, I want to go on the record as agreeing with you 
that Referee C’s remarks about the use of the polar stereo- 
graphic projection were entirely mistaken. The character- 
istic of the polar stereographic projection is precisely that 
it preserves great-circle angular relationships. If Singer’s 
Lock works on a polar stereographic map, it will work on 
the globe. Referee C made a mistake that should have 
been corrected. . .” 


xiii 


Singer’s Lock: The Revolution in the Understanding of Weather 


Dr. Lufkin, 6 December 1977 


b. “T’m afraid I’ve got a problem for you on the question of 
map projections: I had agreed with you that the conformal 
property of the polar stereographic projection implied that 
angular relationships were conserved across the entire 
globe. I have found though that that statement is true only 
for small regions . . . I must confess that I thought you 
were right—on the question of projection, at least, —but 
now I don’t see any way out of the referee’s objection. .. .” 


Dr. Lufkin, again, 27 January 1978. 


c. “I’m glad to hear that you have gone ahead on the 
explanation of the polar stereographic projection as it 
it pertains to your method. Since the angle at which two 
great circles intersect is going to be rather hard to 
evaluate if you can’t treat great circles as straight lines on 
the map, I’m curious to see how this complication can be 
handled within the framework of your previous develop- 
ment. 

Your remark that most meteorologists don’t understand 
the properties of the polar projection is well taken. 
Because the angular relationships involved in your work 
are so far removed from the considerations of scale that 
meteorologists have been concerned with, my advice is for 
you to be fairly thorough in the development of the 
discussion in your paper. In essence, you'll have to show 
that there is some factor in the angular lock phenomenon 
that compensates for the variation in the angle with 
latitude. Good luck, because I can’t imagine what it could 
be. a.” 


So if you are just beginning to study weather, you will find yourself 
on a relatively equal footing with top professional meteorologists with 
regard to what you see in the charts in this book. 

I have been asked many times, “What is the formula for Singer’s 
Lock?” When you read what follows, you will see the complex of 
formulas and principles needed to establish the beginning steps. To go 
deeper into Singer’s Lock requires additional principles and complexes 
of formulas. It would be ludicrous to expect that one simple formula 
could describe the huge number of activities, changing from moment to 
moment, throughout the Earth’s atmosphere. Fortunately, I have an 
immense amount of empirical and theoretical proofs for my 


xiv 


Preface 


breakthrough in weather. I did expose some useful pieces of 
information to some of the leading research meteorologists in the 
National Weather Service, but it only represented a drop in the bucket. 

I made my initial breakthrough in 1966. I have since then analyzed 
over 25 years (September through March) of Historical Weather Maps 
in assembling the thousands of little steps leading to what you see in 
this book, and what lies ahead. All the work over the years was done at 
my own expense and entertainment. The actual preparation of this 
book took me over 2% years, with the faithful assistance of Daniel 
Bender in the many chores that it takes to assemble a book of this 
nature. This was done, all at my own expense in time and money, and 
the same can be said of Daniel’s efforts. I mention this for those who 
wonder as to why I stopped where I did. This whole book can only be 
considered as an opener, or down payment, if you please, in cold cash, 
that what I have is of a value that can not be ignored. 

It is an interesting sidelight, that Dr. George Fischbeck, the local TV 
weatherman (Eyewitness News, Ch. 7. KABC Los Angeles) mentioned 
to me in 1976 that the best way to establish something new is to first 
prove its value to some trustworthy individual—it turned out that 
Daniel Bender met these specifications. 

This book is a breakthrough to a golden era for all those who are now 
in the weather profession and all those who hope to enter the profession 
and its related fields. The discovery of the transistor led to an explosion 
in electronic discovery, and those individuals experienced in vacuum 
tube technology may have feared for their jobs. True, vacuum tubes do 
not hold the primacy today that they did prior to the transistor era, but 
the field of electronics is greater than ever, and the former vacuum tube 
experts have more work than before—the same will be true for 
meteorologists. 

Oscar Singer 
Los Angeles, California 
1 February 1983 
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Chapter 1 
Introduction 


Two major advances have been made in the understanding of weather 
processes in this century. The first was the emphasis on the importance 
of frontal systems by J. Bjerknes (1) in 1922; the second was the advent 
of weather satellite information in the 1960’s. Using fronts gave a global 
unity to weather forecasting; while the satellite pictures gave a global 
unity to the understanding of what was happening over the globe at the 
time the photograph was taken. The satellites do not give a forecast, but 
they do give a correct picture so that the forecaster has the right informa- 
tion. With the right information and a lot of work, a weather forecast can 
be made. There have been many relatively smaller discoveries, partly 
explaining tornadoes, hurricanes, lightning, rain drops, etc. All of these 
developments have led to a weather forecast capability that is far better 
than pure chance, but still (disappointing!y) not full reliable. 

What do we have to do to make a successful weather forecast? There 
are three major steps that must be completed: 


1. An accurate weather map must be drawn to show the 
weather conditions at the time the forecast is being pre- 
pared. Fortunately, this step is quite reliable, thanks to the 
National Weather Service, especially since the availability 
of satellite weather photos. So, this first step is not a 
serious problem at the present time. 

2. A forecast map must be prepared showing the high pressure 
centers, the low pressure centers, and the patterns of the 
isobars or winds, at a given time in the future. This time 
can be 24 hours, 48 hours, one week, or as desired. This 
second step of the forecast procedure is the most difficult 
and is the cause of most poor forecasts. Here, precisely, is 
where the explanation given by Singer’s Lock is of immense 
value. 
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3. The consequences of the second step must be correctly 
forecast. A decision must be made as to how strong the 
wind might be, how high or low the temperature , how much 
rain, how much cloud cover, and when all this might - 
happen. This third step is an entirely different ball-game, 
and errors can be made, even if the positions of the lows and 
highs are predicted accurately. The author makes no claim 
of any special expertese in forecasting these consequences. 


Part of the reason for some unhappy weather forecasts has been the 
lack of a unified hemispheric explanation of how each individual low and 
high sends out an interference that disturbs other lows and highs in the 
hemisphere. It is obvious that every movement of every low and high 
must be counterbalanced somewhere else on the Earth by an equivalent 
movement (since the total mass of air over the globe is almost constant 
for practical purposes). There have been attempts made to give a unified 
hemispheric explanation to weather patterns, but these have been statis- 
tical in nature. Many studies have shown, that on the average, certain 
weather patterns are likely to occur over a hemisphere. Statistics, while 
useful and valuable for many purposes, have been given so much promi- 
nence (especially since the advent of the computer) that the physics as to 
what is really happening is obscured. There are a surfeit of studies in the 
meteorological literature showing a spectral analysis of patterns for a 
whole week, a whole month, a whole year, etc.—but not a single analysis 
has ever been made, showing the relationships between all highs and lows 
over the hemisphere at a given moment in time. 

Let us analyze why a unified hemispheric (or global) explanation of 
how ‘‘the weather really works’ has been shrouded in mystery for so 
long. There are a cluster of ‘‘mini-problems”’ that have to be solved 
before we can even come to grips with the actual movement of storm 
centers. These “mini-problems”’ are both scientific and political in 
nature. At this point we will only consider the scientific problems, and 
leave the last chapter of the book to touch on some of the political 
problems. 

Let us divide the scientific problems into three parts. 


1. What forces cause the movements of all highs and lows over 
a hemisphere? 


2. What is known about the geometry of a sphere? The surface 
of the spherical Earth is the play-ground of the forces 
mentioned in 1. above. We may have a hard time under- 
standing how these forces behave if we don’t understand the 
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three-dimensional nature and mathematics of a sphere. 

3. Do we understand what using a flat weather map of a round 
world does to our neat little formulas about a sphere, and 
the forces that act on the surface of a sphere? The polar 
stereographic map (used by all weather services) is the best 
possible flat map to be used for weather analysis and fore- 
casting. Nevertheless, any way that you may look at it, or 
hold it, you will not actually see a round sphere. How could 
you hope to recognize any useful hemispheric patterns with 
a goofy map? 

In the following pages we will take a good look at some important 
geometric principles of a sphere, and then we’ll take a hard look at the 
polar stereographic map. This will set the stage for understanding the 
various configurations that are present on every single weather map. It 
will be possible to use and understand the various patterns (that will be 
shown later in the book) without knowing the geometric principles of a 
sphere or even how the map works. Lack of this mathematical know- 
ledge, however, will leave you wondering and guessing how some of the 
results occured on a flat map of a round world. 

If you hang on through the earlier parts of this book, you will find the 
later parts more interesting. Even if you’re an experienced mathema- 
tician, this ‘“‘simple’’ geometry may have certain twists to it that you may 
not have noticed previously, or at any rate, you may not have seen any 
direct connection with meteorology, heretofore. 


Chapter 2 
Some Geometry 


This chapter explores the geometry of shapes on a sphere. This infor- 
mation is of course available in any book on spherical geometry (in much 
greater detail), but is not properly discussed in books on meteorology. I 
am including some of the principles so that you won’t have to go to 
another text for this information unless you so desire. The terms used in 
this chapter are helpful in understanding the configurations shown in the 
later chapters, since we are looking at, and measuring angles and circular 
arcs on a flat map, while we are actually describing what is happening on 
the surface of a sphere. Nevertheless, you will be able to enjoy and 
understand the charts in the last sections of this book even if you decide 
to skip this chapter. You can come back to this chapter later on if you 
feel the need for a deeper perspective. 

Spherical geometry may be a fringe area in meteorology, but it is used 
extensively in sailing, astronomy, surveying, and in other areas of 
science. Since lows and highs also sail about on the surface of the Earth, 
we will take a closer look at some of the theorems and definitions of this 
branch of mathematics. And since we live continuously in a three- 
dimensional world, many of the properties and relationships of lines and 
planes in space are quite familiar. 


Some Differences Between Plane and Spherical Geometry 


1. The spherical surface is used as the basis for spherical 
geometry, while the plane is used as the basis for plane 
geometry. 

2. Two points do not necessarily determine a single line. For 
example, the North and South poles lie on an infinite 
number of great circles, as can be seen on any three- 
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dimensional globe of the Earth. The same is true for the end 
points of any diameter on a sphere. 

3. A line on the surface of a sphere can not have an infinite 
length as in a plane, but has a maximum finite length. If 
the radius of the sphere is considered as being equal to 1, 
then the greatest possible distance on the surface between 
any two points is half of the circumference of 2zr, and is 
equal to7 whenr = 1. 

4. Given three points on a line around a sphere, we can not say 
that only one of the three points is in the middle between the 
other two points. Each point, in turn, can be considered as 
lying between the other two. 

5. A perpendicular to a line on a sphere from another point on 
the sphere, always exists (as in a plane), but is not neces- 
sarily the only perpendicular. As an example, any line 
joining a pole to any point on the equator is perpendicular to 
the equator. 


General Definitions 


A spherical surface is a curved surface on which every point is at an 
equal distance from the center of the sphere, and a line joining any point 
on the surface with the center is a radius. 

When a plane intersects or cuts a sphere, the intersection at the surface 
of the sphere is always a circle. When the plane intersecting the sphere 
passes through the center of the sphere, the intersection at the surface is 
called a great circle; if the plane does not pass through the center, its 
intersection with the surface is called a small circle. For example, the 
equator and the longitudinal lines (or meridians) on the Earth are great 
circles, while the parallels of latitude are small circles, except for the 
equator. 

An arc of any circle is measured in degrees, minutes, and seconds by 
the angle (alpha), subtended at its center. See Figure 2-1. 


Figure 2-1. The angle @ (alpha) 
cuts off an arc of greater length 
| at on the larger circle (as compared 
with the smaller circle), but the 
angle is the same for both arcs. 
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The angle formed in space when two planes intersect is called a 
dihedral angle, as shown in Figure 2-2. The line of intersection (EF) 


Figure 2-2. Four angles are 
formed when two planes inter- | 
sect. The values of the dihedral 
angles can be represented by: 
DFd, dFC, CFc, and cFD. 





between the two planes is called the edge, and each of the planes is called 
a face. To find the magnitude of a dihedral angle (see Figure 2-3), we 


Figure 2-3. Here is a view of a 
dihedral angle, formed when 
two planes intersect. 





pass a plane which is perpendicular to the edge. This plane will intersect 
the faces of the dihedral angle in straight lines and will thereby form a 
plane angle (DFd) in the plane of intersection. The magnitude of the 
dihedral angle is equal to the plane angle, (DFd). 

A line (or plane) that is perpendicular to the radius of a circle (or 
sphere) at the outer surface, is called a tangent line (or a plane in three- 
dimensions). See Figure 2-4. 


x N___y 


Figure 2-4. The line XNY is 
Ww E tangent to circle NESW with a 
radius ON. 
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Angles on a Sphere 


Figure 2-5 shows three great circles intersecting to form the spherical 
triangle ABC. This surface triangle forms a spherical pyramid OABC 
when the vertexes are joined to the center O by radial lines. Side AB of 
the spherical triangle is measured by the plane angle BOA; side AC is 
measured by the plane angle COA; and side BC is measured by the plane 
angle BOC. The sides are measured as angular degrees. The sum of the 
sides of a spherical triangle is less than 360°, since the angles are 
measured around the vertex at O. 


Figure 2-5. A spherical triangle 
on the surface of a sphere is part 
of a spherical pyramid formed 
by OABC. 





The angle at A is measured by the dihedral angle formed by the inter- 
secting faces BOA and COA, the angle at B is measured by the dihedral 
angle formed by the intersecting faces AOB and COB, and the angle at C 
is measured by the intersecting faces of AOC and BOC. The sum of the 
dihedral angles of a spherical triangle is greater than 180° and less thah 
540°. 

How do we determine the angle between two great circles (or parts of 
great circles) of asphere? There are three general approaches: 

First, we draw a tangent line to each great circle at the points where 
they cross each other. The plane angle formed by these two tangent lines 
is called the spherical angle. In Figure 2-6, the line CD is drawn tangent 


Figure 2-6. Twotangent lines to 
an angle of a spherical pyramid 
form a tangent plane CDE. 
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to the arc BC while CE is the line tangent to the arc CA. The plane angle 
formed by points DCE is the magnitude of the spherical angle BCA. 

Second, each great circle can be considered to be lying in a plane. 
Therefore, two different great circles can be considered as two different 
planes intersecting each other at a dihedral angle. This dihedral angle is 
also the spherical angle between the two great circles. 

Third, we can consider the point of crossing or vertex of two great 
circles asa pole. For any point P, chosen as a pole, we can draw another 
great circle, which is called the equator (GABH in Figure 2-7) for that 
point on that sphere. In Figure 2-7, we have the arcs of two great circles, 
PAP’ and PBP'’ both intersecting at P and P’. The spherical angle at the 
intersection P (or P') is equal to the plane angle AOB which lies in the 
plane of the equatorial circle GABH. Every equatorial circle can be 
divided into 360°. Therefore, the planes of the two great circles cut off 
the arc AB, which gives the measure of the spherical angle in degrees, on 
this equatorial circle. PAP' and PBP’, together, form a lune which is 
the part of the surface of a sphere that is bounded by two semicircles of 
two great circles. For a spherical angle of 180°, the lune becomes half of a 
sphere or a hemisphere. 


Figure 2-7. Two great circle 
G H arcs, PAP’ and PBP’, meeting at 


W P and P*. 
vy 
P’ 


All great circles that go through a point, meet again at a point known 
as the antipodal point. The crossings are also called polar points or 
vertexes. These antipodal points are opposite, since there is one at each 
end of the diameter of the sphere. Through two antipodal points an 
infinite number of great circles can be drawn. 

Since we are also concerned with the patterns of small circles in 
Singer’s Lock, it is necessary to define the angle which is formed when 
two small circles or when a small and great circle cross. These crossings 
can’t be called spherical angles according to the definition above. There- 
fore, since I have not come across an official name for this type of angle, I 
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will call this crossing of arcs an are angle, to distinguish it from spherical 
angles. 


Distances Between Points on the Surface of a Sphere 


The shortest path between two points on the surface of a sphere is an 
arc of a great circle. We must also consider the path of a small circle, 
which is not the shortest distance between two points, but is rather a 
path of constant curvature. There are an infinite number of small circle 
paths that can be taken between any two points. There can also be an 
infinite number of irregular or zig-zag paths, but they are not significant 
for our purposes. Lastly, the shortest distance between two points on a 
sphere in three-dimensional space (if we burrow beneath the surface of the 
sphere) is a chord, which is just a straight line connecting the two points. 


Definition of Polygons on a Sphere 


That part of the surface of a sphere enclosed by three or more arcs of 
great circles is called a spherical polygon. See Figure 2-8. The enclosing 
arcs are the sides of the polygon, and the vertexes of the spherical angles 
are the vertexes of the polygon. A spherical polygon with three sides is 
called a spherical triangle. The angle formed at the center of the sphere 
by these sides is called a trihedral angle. A polyhedral angle is a general 
term for a similar angle formed by three or more sides coming into the 
center of the sphere. The sides of a spherical polygon are measured in 
degrees in the same way as a spherical angle, because the sides of a 
spherical polygon are always arcs of great circles—all great circles on the 
same sphere have the same size and length. 


‘A 
[= ES Figure 2-8. A spherical rectan- 
~ gle, on the surface of a sphere, is 


shown extended into space to 
help visualize its shape. 
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An arc polygon will be formed when a part of the surface of a sphere is 
enclosed by three or more arcs, and at least one of these three arcs is part 
of a small circle. 


Spherical Triangles 


Three mutually perpendicular planes passed through the center of a 
sphere, cut the surface of the sphere into eight spherical triangles, as 
shown in Figure 2-9. Now consider only one of the eight spherical tri- 
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angles; you will see that each corner of the triangle is 90°. Since there are 
three corners to a spherical triangle, the total of all the angles is three 
times 90°, or 270°. This is an example of the general rule that the sum of 
the angles of a spherical triangle is always something greater than 180°, 
but always less than 540°. Also, the amount by which the sum of the 
angles of a spherical triangle exceeds 180° is called the spherical excess of 
the triangle. The area of a spherical triangle is given by 


Figure 2-9. Eight equal spher- 
ical triangles on a sphere. 


: _ _7r2zE 
(20) A= 180 


where A is the area, E is the spherical excess measured in degrees, and r 
is the radius of the sphere. The larger the area of the spherical triangle, 
the greater the amount of spherical excess, as can be seen in Figure 2-10. 


= Figure 2-10. Spherical triangles 
of increasing size on the surface 


of a sphere. 
iene 
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With an approximate diameter of 8,000 miles, we find that the Earth’s 
surface is about 200 million square miles. The icosahedral pattern, shown 
in Figure 2-11, will give twenty equilateral triangles, which is the largest 
number that can be drawn on a spherical surface like the Earth. Each one 
of these twenty equilateral spherical triangles can be subdivided equally 
into six right triangles by bisectors, which are perpendicular to the side 
opposite each angle. See Figure 2-11. 


Figure 2-11. An icosahedral 
pattern with the 20 equilateral 
triangles, each sub-divided into 
6 right triangles. 





The angles formed by the triangle in Figure 2-12 (which is one of the 
120 triangles generated by an icosahedral pattern) has exactly 6 degrees 
of spherical excess, since the total of the three angles is 186°. The area of 
one of these triangles on the Earth, is approximately, 1,666,666 square 
miles. 


60° 
Figure 2-12. The angles formed 
by one of the 120 triangles 
generated by an _ icosahedral 
pattern. 
36 
90° 
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Chapter 3 
The Polar Stereographic Map 


This chapter explains what the polar stereographic map is, how it 
works, and how it can be used to our advantage, since it is the most 
widely used map in weather analysis and forecasting. A more extensive 
and detailed explanation can be found in other books. Skipping the 
equations in this chapter will not interfere with your understanding of the 
following chapters. Mathematical equations are quite often used as the 
proof that certain facts or conclusions are true. You can still accept the 
conclusions as being true, even if you don’t know or understand the 
mathematics involved. I have added the mathematics for those who 
want the exact proofs. If you have studied the equivalent of high school 
geometry, the mathematics in this section should not be too difficult. 
The explanation I offer is perhaps easier to understand than any book on 
the polar stereographic map that I have been able to find. It is, neverthe- 
less, precise and lays the foundation for meteorologists (and everybody 
else) as to some of the mathematics behind the charts in the latter part of 
the book. There is nothing new in my explanation of the map, but I have 
developed specific tools to aid in the use of the weather map that are 
indeed new to the field of meteorology. 

Every map maker knows that there are all types of projections to show 
a spherical Earth on a flat piece of paper. But since no projection on 
paper can be completely right for all purposes, different ones are used for 
many different purposes. Some flat maps reproduce shapes, others are 
accurate for angles, directions, equal area comparisons, others for small 
areas, etc. With these known facts, a straight line or angle on one type of 
flat map doesn’t have the same meaning as on another type. A straight 
line on one type of map can be compared with a straight line on another 
type of map by the means of transformation formulas. 


The Polar Stereographic Map 


Polar stereographic maps are used (among other reasons) because: 

a. Acircle on a sphere is reproduced exactly as a circle on the 
map. 

b. All lines of latitude and longitude cross at 90° angles every- 
where on the map in the same manner as they do on the 
surface of the Earth. 


c. It is the best map available to show an area as large as a 
hemisphere. 


Construction of the Polar Stereographic Map 


In the polar stereographic projection, a point of light is placed at the 
South Pole and a tangent plane is placed at the North Pole, which is the 
plane upon which the projection is made. To get a better understanding, 
see Figure 3-1. The point of light at the South Pole of the sphere is called 
the center of projection. 





Figure 3-1. Light projected from the south pole onto a flat 
transparent screen, which is tangent to the north pole, shows 
lines of longitude (which are great circles) as straight lines; while 
the circles of latitude (which are small circles except for the 
equator) show as perfect circles. 


In Figure 3-2, NESW represents the plane of a meridian, where N is 
the North Pole, S the South Pole, and EOW is a line joining two opposite 
points, E and W on the Equator, where O is the center of the sphere. If 
we divide arc NE into 9 equal parts, each part in the figure would repre- 
sent 10° of latitude. Arc NE is of course 90°. All points on the sphere 
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PAL / WY) 
Figure 3-2. The plane of any 
meridian (NESW) goes through 


Dy the north and south poles, and 
shows the trace (NT) of the 
transparent plane shown in Fig- 
ure 3-1. 

iy ’ 


with a distance of 10° from the North Pole will lie on a circle with a radius 
Na. The circle is on the tangent plane, with N as its center. Those points 
lying 20° from the North Pole will lie on a circle with a radius Nb, and so 
on. 

The plane of projection could be placed at any latitude below the North 
Pole, but it must always be above the center of projection at the South 
Pole. The latitude at which the plane is drawn is called the standard 
latitude. A plane at the equator is known as a primitive plane or 
equatorial plane. 

There are three things that determine the size of the map: the size of 
the globe used to construct the map, the standard latitude, and the scale. 

The scale can be defined as a relation between a given distance on the 
ground and the corresponding distance on the map. The scale could also 
be defined as a ratio equal to the distance between two points on the map, 
divided by the distance between the same two points on the Earth. 
Remember, the scale represents distance only, not area. Consider the 
triangle in Figure 3-3, where side ab is 2 of side AB, but the area of 
triangle abc is not 2 of triangle ABC. The historical weather maps used 
in this book have a scale of 1/30,000,000 or 1 inch on the map is equal to 
30,000,000 inches on the surface of the Earth. It is important to note 
here that the scale is exact only at the latitude where the plane was‘ 


B 









b 


Figure 3-3. Doubling the length 
of the sides of a triangle, more 
than doubles the area. 

C a c 
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placed, when the projection was made. On the historical weather maps, 
the scale is accurate at 60° north latitude. The choice of 60° north was 
made to give smaller average absolute departures of scale over the most 
important working area of the map. However, to prove certain mathe- 
matical relationships on the map, it is easier to assume the plane to be at 
the North Pole or the Equator, since the results obtained will apply 
regardless of the standard latitude that may be used. 

As can be seen from Figure 3-4, the size of the actual stereographic 
map is partially determined by the standard latitude used when making 
the projection. If the plane is large enough, the entire sphere could be 
shadowed upon it, except for the South Pole, which would be a line at 
infinity. 





Figure 3-4. For a given sized 
globe, we see that a projection 
on a plane (shown by the line 
nm) at the north pole is larger 
than the projection on the plane 
(shown by the line op) at latitude 
60°. 


What is a Straight Line on the Polar Stereographic Map? 


Every straight line on the polar stereographic map is actually part of a 
circle on the sphere. This is true because any circle that goes through the 
South Pole will project as a straight line. To understand this better, 
consider the following: when a straight pencil (used to represent a line) is 
placed between the source of light at the South Pole and the tangent 
plane, a shadow of a straight line will be projected on the plane; except 
when the pencil is parallel to the light rays, and then you'll see only a 
point projected. In geometry, a point and a straight line can lie on only 
one plane; in this case the light at the South Pole is considered to be the 
point, and the pencil is the straight line. This plane will always cut out a 
circle (which looks like a straight line on the map) on the sphere. The arc 
of any circle north of the Equator is the only part which will show, since 
the Equator is usually the outer boundary of most weather maps. All 
great circles that touch the South Pole will project as lines of longitude, 
just like AEC in Figure 3-5. Every other straight line on the map (or off 
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the map), regardless of length, orientation, or distance apart can be 
considered as physically representing the projection of an arc of a small 
circle (on the Earth’s surface) that touches the South Pole—for example: 
HI and FG in Figure 3-5. 
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Figure 3-5. The polar stereographic map usually ends at the 
equator. The circle drawn with a thick line represents the 
equatorial circle of a polar stereographic map. Here we see how 
parts of some of the small circles and great circles would look if 
part of the southern hemisphere were to be shown on the map by 
extending the map plane past the equatorial circle. 

a. FGrepresents a part of a small circle that passes through 
the point of projection, but the circle is entirely below the 
equator and is shown as a dashed line. 

b. Hl represents part of a small circle that passes through the 
point of projection, with part of the circle above the equator and 
part of the circle below the equator (shown as a dashed line). 

c. LM represents a great circle passing through the 
projection point, which makes it a meridian, but the extension of 
the meridian below the equator is shown as a dashed line. 

d. CJK shows a small circle that does not pass through the 
projection point. The part of the circle below the equator is 
shown as a dashed line. 

e. DABC shows a great circle that does not pass through the 
projection point; the part of the circle below the equator is 
shown as a dashed line. 


When two straight lines intersect on the flat map, regardless of length, 
they can be considered as the intersection of the arcs of two different 
circles on the surface of the sphere. The plane angle of intersection 
measured on the map will be an exact measure of the angle of intersection 
between these two circles. This is also true for lines that do not even 
cross in the boundaries of the map, as can be seen in Figure 3-6. 


The Polar Stereographic Map 


Figure 3-6. It is sometimes 
necessary to extend the line off 
the map past the Equatorial 
circle to measure the angle 
between two straight lines (pro- 
vided they are not parallel). The 
twolines, AB and CD, meet at O 
to give the angle AOC. 





Straight lines on the polar stereographic map can be interpreted in 
three different ways: 


1. When we go a distance of 5° latitude (300 nautical miles) 
from any point on the Earth’s surface we are actually 
moving along a curved arc. From a practical standpoint, 
this curved arc is usually considered as a straight line (in a 
plane) as long as the distance is 5° or less; therefore, the 
angle between two straight lines that fall within a radius of 
5° on the flat map is the same as the angle on the Earth’s 
surface, with only a slight inaccuracy that is tolerable in 
weather analysis. 


2. Straight lines on a flat map can be considered as projections 
of arcs of circles on a sphere, where the circle goes through 
the point of projection (the South Pole). 


3. The two points at the end of a straight line on the map can 
be considered as the ends of a projected chord of the sphere. 


Stereographic maps are used not only in weather, but in many other 
fields. They are used for mapping crystal faces in 
crystallometry, and the mapping of geological structures in the field of 
geology. They have used straight lines on their maps for over a century. 
This is the first time that attention has been focused on the character- 
istics of a straight line on a polar stereographic map in meteorology. The 
significance of straight lines will be seen in the analysis we will make of 
weather patterns later on in the text. 


The Nature of Pattern Distortions Created 
by the Polar Stereographic Map 


What is the actual distortion of measurements on the polar stereo- 
graphic map? To find the amount of distortion at any latitude, we must 
first find the actual radius of that latitude from the Earth’s north-south 
axis, and then compare this with the radius as measured on the map. 
To derive the formula for the actual radius, see Figure 3-7, where nb is 
the radius of the latitude, and NB is the projected radius. Let be the 
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Figure 3-7. S is the point of pro- 
jection, N is the north pole, line 
XY is in the plane of projection, 
and the latitude @ is 5O°N. The 
projected radius from the north- 
south axis, NB, is longer than 
the actual radius, nb. This 
difference in length increases as 
you go to lower latitudes, and 
decreases as you go to higher 
latitudes. 





latitude for any point on the Earth. Then, @ is the angle of the co- 
latitude. Co-latitude is defined as being equal to 90° minus the lati- 
tude @. Let XY represent the plane which is tangent to the North Pole at 
N. bis any point on the meridian NESW at latitude ~, where the co-lati- 
tude is 8, or angle bON. By simple geometry, the angle bON equals two 
times angle bSN. NO equals R — the radius of the Earth. 


Since bSN = BSN then, 


NB = 2R tan angle BSN or 2R tan%z6 
(3-1) 6= 90° —¢ 
NB = 2R tan(45 — %¢) 

Referring to Figure 3-2, the radius at the points a, b,c, . . . T, can be 
found similarly. The projection of the latitude circles on the polar stereo- 
graphic map is made by drawing circles with radii Na, Nb, Nc,... Nt. a, 
b,c,...T, are 10°, 20°, 30°, . . . 90°, distant from the North Pole so as 
to correspond to latitudes of 80°, 70°, 60°, . . . 0°, while the angles NSa, 
NSb, NSc,... NST, are 5°, 10°, 15°, .. . 45°, respectively. 

We get Table I by substituting different values of latitude in Equation 
3-1. The length of the radius for different latitudes of the projection in 
terms of the radius of the Earth is shown in Column E of Table I below, 
the length of the actual radius on the Earth for the different parallels is 
shown in Column D. 

Now let’s look at some of the distortions created by the map. On the 
Earth, the circumference of a circle of latitude at ¢ is 277 Rcos ¢. On the 
projection, the circumference of this same circle becomes 
4m Rtan(45-42¢). The error in scale of the circles can thus be obtained by 
their ratio: 
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i) — 
(3-2) % Error = [eee = Ag) — coed core xX 100 
cos 
TABLE I 
A B Cc D - -E 
Latitude (45-"%d) tan(45-— 4) Radius Radius 
(actual) (projection) 
90° 0° .0000 .0OOR .00OR 
80° me .0875 174R .175R 
70° 10° .1763 .342R .353R 
60° 15° .2679 .500R .536R 
50° 20° 3640 .643R .728R 
40° 23° .4663 .766R .933R 
30° 30° .5774 .866R 1.155R 
20° 35° .7002 -938R 1.400R 
10° 40° 8391 .985R 1.678R 
0° 45° 1.0000 1.000R 2.000R 


Substituting the values from Table I into Equation 3-2, we get the per- 
centage of error for the 9 circles of latitude and the North Pole, as in 
Table II below. Column B gives the percentage of error for a projection 
on a tangent plane at the North Pole. Column C gives the percentage of 
error for a tangent plane at 60° north latitude. This is of course the 
standard latitude used in the construction of most weather maps. 
Column C was obtained by subtracting 7.18% from the values in 
Column B. 


TABLE Il 

A B C 
Latitude Tangent at N. Pole Tangent at 60°N. Lat. 
90° 0.00% -7.18% 
80° 0.76% -6.42% 
70° 3.11% -4.07% 
60° 7.18% 0.00% 
50° 13.25% 6.07% 
40° 21.74% 14.56% 
30° 33.33% 26.15% 
20° 49.03% 41.85% 
10° 70.41% 63.23% 
0° 100.00% 92.80% 


The stereographic map possesses the important property that shape is 
preserved at a point, since every point is stretched equally in all 
directions like any point on the surface of a rubber balloon. If a face is 
painted on a round rubber balloon, we will see the same face when the 
balloon is blown up, but larger in size. The point at the tip of the nose 
(and all other points) is stretched equally in all directions. We still have 
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the tip of a nose in the larger blown up version, but the tip occupies more 
area. Figure 3-8 has been drawn to give a clearer visual picture of this 
type of distortion on the weather maps used as examples in this book. 
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On the surface of the Earth, all circles of equal radius are perfect 
circles, and each one covers the same area. Obviously, Figure 3-8, 
seems to contradict this fact. The error in this figure is created by the 
map projection, and the amount of error in the size of the circles can be 
calculated with the aid of Equation 3-2, as has been done in Table II. 


The Irregular Appearance of the 
Projection of the Centers of Circles 


The drawing of Figure 3-8 requires the proof of two separate facts: 
First, does any circle on the surface of the Earth project as a perfect circle 
on the map; and second, does the center of the circle on the Earth become 
the center of the circle on the flat map? Surprisingly, circles on the Earth 
always show up as circles, parts of circles, or straight lines, on the flat 
map, but the centers do not match up. What follows is the standard 
proofs for these conclusions. 

In Figure 3-9, the small circle diameter xy projects into XY and the 
small circle’s center c into C; since the South Pole, S, is the point of pro- 
jection. P is the middle point between X and Y. We can see that there is 
a difference between C and P, due to the distortion of length caused by 
the projection. Therefore, xc and cy will not project as equal lengths, 
even though they are equal on the surface of the Earth. The true center of 
the circle lies closer to the North Pole on the polar stereographic map 
than the center of the projected circle (it lies closer to the South Pole in 
the Southern Hemisphere). 





Figure 3-9. The diameter, xy, of 
a circle on the surface of the 
Earth, is projected with a dia- 
meter of XY, onto the tangent 
plane. The center of a circle, c, 
E is projected as C on the plane. 

Strangely, the center of the 

‘projected diameter is P, not C 
(which is the projection of the 
original center, c). 
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All Circles on the Earth’s Surface Project as Circles on the Map 


Now let us prove that all circles on the surface of the Earth show up 
as circles on the stereographic map. In Figure 3-10, let WGEF be the 
equatorial circle (also called the primitive circle) of a sphere with N and S 
as the poles, and with pole S as the point of projection. Let P; be any 
point on the sphere. We will find that a plane through the points of the 
great circle NP; GS will intersect the equatorial plane in a straight line 
GOF. The polar distance of a point on the sphere is its angular distance 
on the surface of the sphere from one of the poles of the equatorial circle. 
Therefore, the arc NP; is the polar distance of P;. The magnitude of the 
angle of NP; is determined by the angle NOP}. p, is the stereographic 
projection of point P; in the equatorial plane, since p, is the point in 
which SP; pierces the equatorial plane. Since P, was chosen in the 
Northern Hemisphere, its projection is inside the Equatorial Circle. If P, 
had been chosen as a surface point in the Southern Hemisphere, then the 
projection point of P; would have been outside the Equatorial Circle. 


Figure 3-10. See the text for the 
explanation. 





S 


In Figure 3-11, WGEF is again the Equatorial plane, with N and S as 
the poles of the sphere. Let QQ,R be a small circle on the sphere. The 
pole P of the small circle is at the end of the radius OP of the sphere. This 
radius OP is perpendicular to the plane of QQ,R. The polar distance of a 
circle is the angular distance of any point on its circumference from either 
one of its two poles (the second pole, which is not shown, is diametrically 
opposite to pole P). The polar distance of the small circle is PQ, which 
also equals PR. The inclination of a circle is the angle between its own 
plane and the Equatorial plane. The inclination of the small circle plane 
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Figure 3-11. See the text for the 
explanation. 





S 
QQ,R to the Equatorial plane WGEF is the angle RHE, which is also 


measured by the arc NP. NP, of course, is measured by the angle NOP, 
which exists between the pole of the equatorial plane and the pole of the 
small circle. The points N, O, and P lie in a plane, which intersects the 
Equatorial plane along the line WOE. This line, WOE, is called the line 
of measures of the circle QQ, R. 

In Figure 3-12, we show how the end points Q and R of the small circle 
(shown in Figure 3-11) project onto the Equatorial plane. We see that R 
projects as point r, and Q projects as point q, on the line of measures 
WOE in the Equatorial plane. 


Figure 3-12. See the text for the 
explanation. 





S 


In Figure 3-13, we let Pc be the vertex of a cone tangent to the sphere 
along the circumference of the small circle QQ,R, (only the front-half of 
the circle is shown), with the lines PeQ and PR representing the 
extremities of the cone. The curve qq,r represents the projection in the 
equatorial plane of the small circle QQ,R. By connecting all the points 
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in the small circle QQ,R with the center of projection S, we form 
another cone with SQ and SR at the extremities. Pc as a vertex 
projects into the equatorial plane as the point pe. 


Figure 3-13. See the text for the 
explanation. 





S 
In Figure 3-14, the points S, Q;, and P¢ lie in a plane. This plane cuts 
the equatorial circle in the line peq, which is the projection of the line 
P,Q; of the cone. We draw a tangent line to the point S that is also in 





Figure 3-14. See the text for the 
explanation. 
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the same plane as SQ;P¢. We extend the line from PcQ, to the point T 
where it crosses the tangent line from S. The line SQ, is a chord of the 
sphere since the points S and Q, are both on the surface of the sphere. 
The line ST is parallel to peq;, since the plane tangent at point S is also 
parallel to the equatorial plane in which pcq;, lies. In this figure, peq, 
does not look parallel because the figure is shown in perspective. In an 
actual three-dimensional sphere the parallelism would be easily seen. 
We draw P¢K parallel to TS and extend the line Q;S to where it meets 
the line from Pg at point K. The points S, T, Q;, K, and Pz all lie in the 
same plane. 

In Figure 3-15, we see another view of the plane (STQ,KP,) and how 
it cuts the sphere. Since PeK and TS are parallel, the alternate interior 
angles TSQ, and Q,KP, are equal. TS and TQ, are tangents from the 
common point T, so they are equal, and the angle TSQ; = angle 
TQ,S = angle KQ,Pc. Therefore PeBK = PcQ;. The triangles Sq, p, 
and SKP-, are similar, 

Pedy _ Pedy _ PcS 

PK PcQ; = PcS 
which is equal to a constant, since P.Q;, p-S and P;S are all fixed 
lengths that can not change when we move to different points on the 
small circle. 


PcS 
r SauP, ——— 


K P. 






Figure 3-15. See the text for the 
explanation. 
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Since p,q; is constant, and since the point pg is fixed; the locus (path) 
of q, (which follows Q, , as Q; goes around the small circle) is a circle 
where the center is the projection pe of the vertex Pe of the tangent 
cone— which is what we set out to prove. 


The Value of the Angle Between any two Arcs on the Surface of a 
Sphere is Exactly Reproduced on the Polar Stereographic Map 


In Figure 3-16, two arcs Y; and Y> meet at a point P on the sphere. 
These two arcs project as y; and y> onto the equatorial plane which is 
used as the plane of projection. A plane tangent to the projection point 
S is also parallel to the equatorial plane. In this figure, the tangent lines 
PV and PT are projected as pV and pT onto the equatorial plane (with 
the longest parts of the lines outside of the equatorial circle). Now since 
triangle QSR is in the tangent plane that touches point S, the line QS 
and RS are tangent to the sphere. Two lines (QS and QP) from point Q 
are tangent to the sphere at points S and P; in a similar manner, two 
lines (RS and RP) from point R are also tangent at points S and P. 
Therefore, in the two triangles QSR and QPR, we find that QR is 
common to both triangles, while QS = QP, and RS = RP (since any two 
lines that are tangent to a sphere from a fixed point outside the sphere 
are always equal in length). Consequently, angle QSR = angle QPR = 
angle VpT. 








Figure 3-16. See the text for the 
explanation. 
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The angle between the two curved arcs that cross on the sphere, Y; 
and Y> in Figure 3-16, is measured by the angle QPR between their tan- 
gent lines, PQ and PR, at the point of intersection of the arcs. Like- 
wise, the angle between the two projected arcs, y; and y> is the angle 
VpT between the projected tangents pV and pT. Therefore, when any 
configuration on the sphere is projected, we find all the angles 
unchanged in the projection. 
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Chapter 4 
Organization in Space 


Space and Some of its Features 

In chapters 13 and 14, Ishow some aspects of an orderly arrangement 
over a hemisphere of low pressure centers, high pressure centers, and 
cols (which are points between pressure centers). Therefore, it is 
appropriate at this time to investigate the subdivisions of space and the 
mathematical explanation of spatial order. This question of spatial 
order, or space patterns, is of great importance whether we look at the 
arrangement of particles in the nucleus, the arrangement of molecules 
in chemicals, the spiraling of planets, the whirling of galaxies, and, oh 
yes, the “dance” of highs and lows over any planet with an atmosphere. 
Space may be an empty nothing, but it does impose irresistible controls 
over all bodies that dwell in it. These restraints don’t depend on any 
specific types of forces; they are only determined by geometrical rules. 

The first explanation of space started with the Pythagoreans 
(548 B.C. to 490 B.C.). They looked for patterns that could be repeated 
over and over again on the surface of a plane, and that would fill in that 
plane completely (like tiles on a floor). They came up with the only 
regular polygons that could be used for this purpose. Note that a 
regular polygon is a three, or more, sided figure which has equal sides 
and equal angles. They found that there were only three regular poly- 
gons which would fill in a plane; an equilateral triangle, a square, anda 
regular hexagon. See Figure 4-1. Nevertheless, there are an infinite 
number of irregular polygons that can provide this kind of tiling—a tri- 
angle of any shape or any four sided figure will also fill in a plane. 

The three-dimensional analog, or resemblance, to a regular polygon is 
aregular solid. Before we proceed we will add a few definitions so that 
we don’t get lost in the terminology. A polyhedron is a figure or solid 
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formed by many plane faces. Polyhedrons are named in accordance 
with the number of plane faces they have. Therefore, polyhedrons of 
four, five, six, etc., faces are called tetrahedron, pentahedron, hexa- 
hedron, etc., respectively. 


Figure 4-1. The triangle, the 
square, and the hexagon are the 
only regular polygons that will 
fill a plane completely. 


If all the faces of a polyhedron are congruent (identical), the solid is 
called a regular solid or regular polyhedron. There are only five regular 
solids possible as shown in Figure 4-2. 


ADS ® @ 


Tetrahedron Hexahedron Octahedron Dodecahedron Icosahedron 
Figure 4-2. 


The Egyptians discovered the first three regular solids: the regular 
tetrahedron, which has four faces, each face an equilateral triangle, 
with three faces touching at each vertex; the regular hexahedron or 
cube, which has six faces, each face a square, with three faces at each 
vertex; and the regular octahedron, which has eight faces, each one an 
equilateral triangle, with four faces at each vertex. The Pythagoreans 
discovered the other two: the regular dodecahedron, which has twelve 
faces, each a regular pentagon, with three faces at each vertex; and the 
regular icosahedron, which has twenty faces, each an equilateral tri- 
angle, with five faces at each vertex. 

A pattern for making each of the five solids may be formed of card- 
board by drawing and cutting out the figures shown by solid lines in 
Figure 4-3. All you have to do is fold along the dotted lines and tape the 
free edges together. 

Later on we will be looking at the angular relationships between 
highs and lows on the polar stereographic map. To cast some light on 
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Tetrahedron Hexahedron 





Dodecahedron Icosahedron 
Figure 4-3. 


why these relationships exist, we will take a closer look at the regular 
solids and see why only five are possible. First, we must prove that the 
sum of the face angles that meet at a vertex of a polyhedron must 
always be less than 360°. To understand why this is so, take a flat piece 
of paper (crumpled paper doesn’t work very well) and mark a point in 
approximately the center of the paper. Label this point P. Now draw 
7 lines of equal radius out from point P; join the ends as shown in Figure 
4-4a. You will end up with a group of 7 angles adding up to 360°. Now 
cut out this 7 sided figure (septagon) and crease along each line. Try to 
form a polygon by folding along the creases. You'll find that you can’t 
make polyhedral angles whose edges are along the creases. The angles 
will not fold out of the plane of the paper unless the paper kinks. Now 
cut out one of the angles, for example, the one whose sides are PA and 
PG in Figure 4-4b; then bring PA and PG together and tape it to make a 
polyhedral angle. This shows that the sum of the face angles of a poly- 


CIB ds & 


Figure 4-4. See the text for the explanation. 
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hedral angle must always be less than 360°. To turn a flat piece of paper 
into a three-dimensional structure, you must always remove a triangu- 
lar dart. Remember that a flat piece of paper has thickness, and so you 
are not really cutting out just a flat triangle, but actually a polyhedron. 

For a polyhedral or three-dimensional angle to exist, there has to be 
three or more faces meeting at a vertex. The regular polygon with the 
least number of sides is the equilateral triangle where every angle is 
60°. Only three different polyhedral angles can be formed with only 
equilateral triangles meeting at the vertex. The first is the tetrahedron 
with three equilateral triangles at each vertex (Figure 4-2a), this give 
3 times 60° or 180° around each vertex. The second is the octahedron 
with four equilateral triangles (Figure 4-2c), which gives 4 times 60° or 
240° around each vertex. The third and last possible one is the icosa- 
hedron with five equilateral triangles (Figure 4-2e), which gives 5 times 
60° or 300° around each vertex. 

Each angle of a square has 90°. A cube consists of six squares, where 
there are three squares at each vertex. Therefore you have a poly- 
hedral angle at each vertex equalling 270°. If you had four squares at 
each vertex, you would end up with 360°, in other words, a plane, and 
not a solid. 

Each angle of a regular pentagon (a 5 sided figure) has 108°. 
A dodecahedron consists of 12 regular pentagons where there are 3 
regular pentagons at each vertex. Therefore, you have a polyhedral 
angle at each vertex equalling 324°. 

Each angle of a regular hexagon (a 6 sided figure) has 120°. Three 
such angles would add up to 360°, in other words, a plane. Therefore, a 
polyhedral angle can not be formed from regular hexagons—so, no 
regular polyhedron can be formed with hexagons. 

The closer the sum of the angles around a vertex add up to 360° (for 
any polyhedron, regular or otherwise), the closer we come to having a 
flat surface, which is shown in Figure 4-5. The pointiest regular solid is 
the tetrahedron with 180° at each vertex; on the other hand, the flattest 
regular solid is the dodecahedron with 324° at each vertex. 


so mf A 


a 4-5. The sum of the angles around the vertex ata. = 360° 
(a plane); at b. = 300°; atc. = 240°; at d. = 180°. 
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There appears to be a contradiction here. The sum of the angles 
around any vertex of a polygon is less than 360°, yet you can stand on 
the vertex and spin around a complete 360°. This seeming paradox can 
be resolved relatively easily if you consider a flat plane touching the 
vertex point. The plane should be perpendicular to the most symmetric 
axis that passes through the vertex. Now project all the edges of the 
polygon up into the plane. Imagine yourself standing at the vertex in 
the plane and looking down on the tetrahedron, you will see the 60° 
faces sloping down. When you look at the projected edges on the plane, 
you will note that each of the 3 angles is 120°, not 60° as on the polygon. 


See Figure 4-6. 
VEN 


Figure 4-6. 

a. The angles at the vertex of a tetrahedron are actually 60°, 
but they project ontoa plane as 120°. Since it is difficult to insert 
areal tetrahedron on this page, we must do with a flat projection 
which is drawn showing the angles of 120°. The shading on the 
drawing is what saves the day by indicating that we are looking 
at a perspective drawing of a tetrahedron. 

b. The angles around the vertex of an octagon are also 
actually 60°, but project as angles of 90° in a plane. 


You might ask, “What does all this have to do with the sphere of the 
Earth?” Well, the Earth is also a polyhedron, but a round one. The 
surface of a sphere can be considered as consisting of a very large 
number of vertexes; all joined to each other by straight lines or chords. 
If you stood at one of the vertexes and looked down, you would find the 
sum of the angles total to something slightly less than 360°. That the 
Earth is a polyhedron with an immense number of vertexes is not as 
strange as it may seem at first, since the Earth, in reality, consists of an 
immense number of electrons and protons at the atomic level with all of 
them separated by finite distances. 

As a practical matter, let us consider a cluster of actual high and low 
pressure centers on the surface of the Earth which are separated by 
great or small distances. Every one of these highs and lows could be 
joined by straight lines or chords which would represent the chordal 
distance between their centers. These chords represent the shortest 
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distance, in absolute space, between two points and actually pass below 
the surface of the Earth. If you were at the center of one of these highs 
or lows, you would know that the sum of the angles around that vertex 
or center would be less than 360°. 

This complication can be approached in two different ways. First, 
these highs and lows are drawn on a flat paper map. Then the chords 
between the highs and lows are projected onto the flat map. And so the 
sum of the angles around each high and low on the map now adds up to 
exactly 360°. The advantage of using a flat map of a round world is that 
it becomes possible to use straight lines in making certain types of cal- 
culations dealing with the surface of the Earth, or for that matter any 
other sphere. Anytime that you can use straight lines to show relation- 
ships on a sphere, you have gained a great simplification in the type of 
mathematics required. Secondly, the centers of highs and lows sur- 
rounding a given high or low could be joined by arcs drawn on the 
surface of the Earth. Any high or low could be considered as a pole with 
lines of longitude radiating outwards. Therefore, the sum of the angles 
around a vertex, using arc curves will add up to exactly 360° (in the 
same way that the longitude lines add up to 360° around the North 
Pole). 

Let us explore some more of the conditions on the surface of a sphere 
that are not necessarily obvious. We will analyze the matter of 
dimensions or degrees of freedom. A point inside a cube can move in 
three mutually perpendicular independent directions (three degrees of 
freedom) at any given moment. Therefore, space inside a cube is three- 
dimensional. But a point confined to the surface of a cube can move in 
only two degrees of freedom at any given moment. Likewise, the space 
inside a sphere is three-dimensional, while the surface of a sphere, even 
though it is not flat, is two-dimensional (only two degrees of freedom for 
a moving point at any given moment). On the surface of the Earth, 
these two degrees of freedom are described by latitude and longitude 
(which are curved arcs). The fact that the Earth is not a perfect sphere 
and that it has bumps on it such as mountains does not alter the fact that 
there can be only two degrees of freedom on a surface. 

A tetrahedron can be placed inside a sphere so that all 4 vertexes will 
lie on the surface of the sphere. The same thing can be done with the 4 
remaining regular solids, and of course each vertex will lie on the 
surface of the sphere. Note that a line joining any two adjacent 
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vertexes in a regular solid is always an edge of that solid. And so each 
edge of the regular solid that is inside the sphere becomes a chord of 
that sphere, since each vertex touches the surface of the sphere. 

Let us now project the edges or chords of these regular solids onto 
the surface of the sphere by using the center of the sphere as the point 
of projection; this is shown in Figure 4-7. This procedure generates the 
spherical tetrahedron which is known as the tetrahedral; the spherical 
hexahedron, known as the hexahedral; the spherical octahedron, known 
as an octahedral; the spherical icosahedron, known as an icosahedral; 
and last but not least, the spherical dodecahedron, which is known as a 
dodecahedral. The corner angles or polyhedrals in these spherical 
polyhedrons are much larger than their flat faced friends due to their 
spherical excess. 


Tetrahedral Octahedral Hexahedral 
Figure 4-7. 


All five of the regular polyhedrons plus some more complicated ones 
appear in various forms of life. Some examples are shown in Figure 4-8 
and 4-9 that were mainly taken from Art Forms in Nature, by 
Ernst Haeckel (2). 

Likewise, there are a huge variety of crystal forms of inorganic or 
non-living matter that take the shape of three of the regular 
polyhedrons (tetrahedron, hexahedron, and the octahedron). The 
icosahedron and the dodecahedron do not occur in crystal form. It has 
been proven mathematically that these two forms can not occur due to 
the fact that crystals are built up from individual particles (atoms) or 
quantum units that can not be further subdivided in a crystal form. You 
would need some fractional parts of atoms to build an icosahedron or 
dodecahedron. 


Space Filling Patterns on a Two-Dimensional Surface 


We will now take a more detailed look at space-filling patterns, 
regular and irregular. These types of patterns have been called tiles, 
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Figure 4-8. Various species of Radiolaria (a type of marine 
Protozoa, except for c., which is a Blue China Starfish): a. Tri- 
angular (3); b. Square (4); c. Pentagonal (5); d. Hexagonal (6); 
e. Octagonal (8); f. Octagonal (8); g. Dodecagonal (12). 
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Figure 4-9. Various species of diatoms (a type of unicellular 
plant). a. Triangular with internal hexagons. b. Rectangular. 
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lattices, and tessellations. Regular tessellations (the ones discovered 
by the Pythagoreans) are those configurations made of regular polygons 
of one kind only. These are the patterns of squares, triangles, and 
hexagons that we have pictured in Figure 4-1. In semi-regular tessella- 
tions, the pattern is the same at every vertex, but more than one type 
of polygon appears in each configuration. It has been proven that there 
are only 8 of these types possible; these are shown in Figure 4-10. 
Thus, in 4-10a, there are 2 triangles and 2 hexagons at each vertex; 
in 4-10b, there are 4 triangles and 1 hexagon at each vertex; etc. In 
demi-regular tessellations, we still use regular polygons, but the pat- 
tern in which they are used is different for different vertexes. It has 
been proven that there are only 14 demi-regular configurations possi- 
ble. They are shown in Figure 4-11. 












a 
INN ININININVINAN 


VAAAAZAVAALY/ 
ol Ie He este) 








Cc. 


Figure 4-10. There are only 8 semi-regular patterns possible. 
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Figure 4-10. Continued. 
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Figure 4-11. There are only 14 demi-regular patterns possible. 
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Figure 4-11. Continued. 
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It is also possible for the vertexes of some polygons to lie on the sides 
of other polygons to form other tessellations which can be seen in 
Figure 4-12. 


ap 3 


Figure 4-12. Vertexes of these polygons lie on the sides of other 
polygons. 


There are some additional figures that can fill a plane with no gaps or 
overlaps when they undergo parallel translations. These are the 
parallelogons. They are squares or regular hexagons or configurations 
that are derived from them by elongations or compressions. See Figure 
4-13. 


SIUM O00” 


Figure 4-13. Parallelogons: a. Square; b. Square compressed 
along one diagonal and elongated along the other; c. Square 
compressed along one side; d. Square compressed along one side 
and then elongated along the diagonals; e. Hexagon; f. Hexagon 
elongated along the line bisecting opposite sides; g. Hexagon 
elongated along the line bisecting opposite angles; h. Oblique 
hexagon. 


Figure 4-14 is a more detailed version of Figure 4-13. Lines of 
symmetry divide each shape (in figure 4-14) into parts which are similar 
to one another. There are four kinds of lines of symmetry: 


1. Lines which join the two middle points of opposite sides. 

2. Diagonals that join two opposite vertexes. 

3. Lines which join one vertex to the middle point of the 
opposite side. 

4. Odd lines that split the shape into two symmetric parts. 


We can draw similar irregular patterns on a surface weather map if we 
replace all the high and low centers with points and join the points with 
straight lines. 


Organization in Space 


Y 
my Kd 
Aa HH 
BS XX] 

xX 

BK 


VA 


NU) 
QE 
So 
N 

=a 


Q 
? 
9 
9 
v 


2OO80 
eeVga 
CON > 
oe BU 
Boo 
BO 
BS 


Figure 4-14. Some differing combinations possible with a square 
and hexagon, subject to compression or elongation. The lines 
that are drawn inside these figures represent lines of symmetry 
or reflection. 


Principles of Closest Packing of Spheres 


The investigations of filling space in a plane with geometric figures 
eventually led to the investigation of the closest packing of spherical 
objects in three-dimensions. Understanding the principles of closest 
packing of spheres led to immense discoveries in many fields of science. 
In nuclear science it led to a detailed explanation of how the electrons 
and protons are packed in all the elements of the periodic table. In the 
field of biology, it led to a better understanding of how cells are related 
to each other; why various forms of life assume their shapes and forms; 


41 


42 


Singer’s Lock: The Revolution in the Understanding of Weather 


why the honeycomb of a bee is made of hexagonal cells; etc. In physics 
and chemistry, it has led to an insight into the structure of soap 
bubbles; foaming of chemicals; etc. There has yet to be a peep on this 
subject in the field of weather analysis and forecasting. Dear reader, 
let us now rectify this situation and bring (drag if necessary) 
meteorology out of the dark ages and into the stream of modern science. 

We will now focus on the two-dimensional aspect of closest packing of 
spheres, since the spacing of highs and lows over the surface of the 
Earth is a two-dimensional phenomenon. We will also study some of the 
aspects of three-dimensional packing to aid us in the evaluation of the 
two-dimensional variety of closest packing of spheres. 

Spheres of the same size can be piled and packed together in many 
different ways. If we arrange the spheres or circles in a triangular for- 
mation, the number of circles involved will be a triangular number. If 
we make a square formation, the number of circles will amount to a 
square number. See Figure 4-15. 
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Figure 4-15. 





The Pythagoreans were the first to link numbers and shape. They 
reasoned that the numbers 1, 3, 6, 10, etc., (gotten by taking the sums 
of 1, 1+2, 1+2+3, 1+2+3+4, etc.), are triangular numbers; while 
the numbers 1, 4, 9, 16, etc. (gotten by taking the products of 1 x1, 2 x 2, 
3X3, 4 <4, etc.), are square numbers. These are the simplest examples 
of what the “old timers” called figurate numbers. A famous book was 
written by Blaise Pascal, explaining figurate numbers, and although 
little attention is given them today, they still provide intuitive insights 
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into many aspects of elementary number theory and geometry. In the 
measurement of lengths, areas, or volumes, numbers are intimately 
related to space. In this manner, we find that geometry, which is a 
study of space, is fused with arithmetic and algebra, which are the 
study of numbers. We usually think of numbers as being lined up in a 
straight line with numbers related to each other by a simple relation- 
ship such as: larger than or smaller than. Here we consider numbers as 
two-dimensional (or three-dimensional when appropriate) entities with 
each number acting as a part of a geometric structure. In a geometric 
sense, all vortexes or other points of interest on a weather map could be 
considered as a structure of geometric numbers. Figure 4-16 shows an 
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Figure 4-16. Geometric structures built up from points. 


arrangement of polygonal arrays of points having 1, 2, or any number of 
points radiating out from the lower left hand corner. We can count the 
points in the pentagon of Figure 4-16c, in a similar manner as was done 
in Figure 4-15, to make the pentagonal series of 1, 5, 12, 22, 35, etc., 
points. Likewise, in Figure 4-16d we have the hexagonal series of 1, 6, 
15, 28, 45, etc., points. We have been using the terms, points and 
circles (and spheres also), interchangeably, and it should not be 
confusing if we consider a point as a very small circle. 

The figurate numbers are related to each other in various ways. For 
example, Figure 4-17 shows the fundamental connection of the square 
with triangular figurate numbers. Figure 4-18 shows the figurate 
series when the starting number is a nuclear sphere in the center 


Figure 4-17. A square can be 
constructed from two triangles. 
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Figure 4-18. Figurate hexagon numbers built around a nuclear 
sphere. 





instead of a corner as in Figure 4-16. In this case the series runs 1, 7, 
19, 37, etc. 

We will now explore another feature of space-filling that was first 
recognized by Leonhard Euler (1707-1783) (3)—that no system of hexa- 
gons can enclose space no matter if the hexagons are equal or unequal, 
regular or irregular. Euler showed that a pattern of hexagons may be 
extended as far as desired over a plane or curved surface as long as it 
never closes in. On the other hand, 5 hexagons can be arranged around 
a nuclear pentagon, on the surface of asphere. An example taken from 
real life, shown in Figure 4-19, where we see a pentagon (which I have 
shaded) surrounded by hexagons. 





Enlarged View 





Figure 4-19. Radiolaria (a marine Protozoa). We can see a 
pentagon (indicated by the shading) surrounded by 5 hexagons in 
the nucleus of this little beast. 


Examples and Experiments in Closest Packing of Spheres 


We start with four spheres that can come in contact with each other 
in one of two ways: either as a square formation (Figure 4-20a) or as a 
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Figure 4-20. The square forma- 
tion a. is unstable. The nested 
formation b. is stable. 

a. b. 


nested formation (Figure 4-20b). The square formation is unstable and 
tends to slide into the nested pattern which is the stable one. In 
embryology, it has been found that a segmenting egg, with 4 or more 
segments, will take a shape, where only 3 cells are in contact at a 
vertex—which is the nesting position. The 3 cells meet at angles of 
120°. In the example of Figure 4-21, we see that an individual cell 


Figure 4-21. 
a. This arrangement of cells 
is unstable. 
b. This is the normal, stable 
" pattern with a polar furrow. 
a. b. 


(made of soft material) that would be spherical by itself, forms a flat line 
of contact with an adjoining spherical cell that presses against it. 
Conklin (4) in 1897 called the line which joins the two vertexes of triple 
contact, the polar furrow. We see a similar geometric pattern on the 
skeleton of the Dictyocha stapedia in Figure 4-22. 


Figure 4-22. A close up view of 
part of the skeleton of Dictyocha 
Stapedia. 


In 1727, Stephen Hales, an English physiologist wrote about an 
experiment where he poured peas into a pot to find the closest packing 
arrangement possible using equal sized spherical objects. The 
experiment has been repeated many times since in many different 
forms. The two-dimensional view for closest packing of equal sized 
spheres is shown in Figure 4-23, where we start with a sphere in the 
center. It is a simple geometrical fact that each of the equal sized circles 
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Figure 4-23. Circular shapes can 
change into hexagonal shapes 
when subjected to internal and 
external forces. 





is in contact with six others around it. Each circle has 6 points of 
contact with 6 other circles. Imagine if you will, that a whole system of 
circular bodies are under a uniform stress of pressure by growth or 
expansion inside the cellular circles. The 6 points of contact will now 
become 6 lines of contact between the circles. The equal circular bodies 
will be converted into equal hexagons, where the angles at the vertexes 
are 120°. 

This hexagonal symmetry of close packing is everywhere you turn. 
Bees use this method for packing their honey in hexagonal bee cells to 
form the honeycomb. Each bee busily fills up its cell until the sides of 
its domain squeeze up against the cells of the 6 other bees surrounding 
it. See Figure 4-24. In the third century, Pappus noted that by building 
hexagonal cells in their honeycombs, the bees made a structure that 
stores the maximum amount of honey with the minimum use of wax. 


Figure 4-24. The circles in a. 
become honeycomb patterns in 
b. when they press against each 
other. 


a. b. 


Similarly, Stéphane Leduc (5) conducted diffusion experiments with 
different chemicals and liquids to form “artificial tissues” of hexagonal 
shape, as shown in Figure 4-25. All biologists know that these patterns 
simulate the patterns in organic living tissues. As is well known, these 
hexagonal patterns also form in various combinations in snow flakes. So 
now we find these 120° equilateral angles of hexagons in both inorganic 
and organic arrangements of matter in space. 

Another example can be shown with soap bubbles. The solid with the 
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Figure 4-25. Leduc created an 
“artificial tissue” by letting 
colored drops of common salt 
solution diffuse into a less dense 
solution of the same salt. 





greatest volume for a given surface area is the sphere. The soap bubble 
encloses a fixed amount of air which is forced by the tension in the soap 
film to take the shape that redistributes the enclosed air so that the 
outside surface of the bubble is as small as possible. This makes the 
bubble as close as possible to a sphere. Bubbles also collect in the 
manner of closest packed spheres. Only the outer surface of the 
outermost bubbles in a cluster of foam retains the spherical surface. 
Inside a bubble cluster, all the bubble pressures become approximately 
equal; the points of.contact of the individual soap bubbles become lines 
or plane surfaces of contact to form the familiar hexagonal shapes. See 
Figure 4-26. 


Figure 4-26. A foam with the 
outer surface of the outer cells 
rounded, while the inner cell 
surfaces of contact are flat. This 
is similar in appearance to the 
outer layer or epidermis of 
living skin. 

In 1900, H. Bénard (6) reported on his experiments with cellular 
vortexes in a thin layer of liquid, warmed in a copper dish. Little 
vortexes or cells were formed as he heated the liquid. Whether he 
started with the liquid in motion or at rest, the geometric patterns 
formed, would ultimately become uniform and symmetrical. Before a 
condition of equilibrium was reached, he found mainly hexagonal 
formations, but 4, 5, or 7 sided cells were also present. The larger cells 
would tend to grow smaller, while the smaller ones would grow larger 
or disappear. When 4 cells met in a single corner, they would shift until 
only 3 cells met in the corner as required for the nesting formation. The 
sides of the cells would eventually adjust themselves to equal lengths 
and all the angles would become equal. Lastly all the cells would end up 
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with a fixed or quanta hexagonal size. 

The experiment by Bénard was actually preceded by E. Weber (7) 
and has since been demonstrated many times in the laboratory. Weber 
showed that when a layer of metallic paint mixed with solvent is placed 
in a dish and allowed to evaporate, a regular pattern of convective 
motion will start. This is caused by the cooling of the liquid on the top 
surface by the evaporation of the solvent. This convection causes hexa- 
gonal shapes to form when a steady state is reached, as is shown in 
Figure 4-27. The diameter of the hexagonal cells is approximately 3 
times their depth; varying the depth of the liquid will vary the diameter 
of the hexagons. 


Figure 4-27. An artists concep- 
tion of hexagonal cells formed in 
a liquid with regular convection 
occurring. The white area 
represents downward motion, 
while the black area indicates 
upward motion. 





Angles of the Hexagon 


It is obvious from all of the preceding information that the hexagon is 
spread throughout the Universe. Let us take another look at a few 
of the simple mathematical features of the hexagon. Figure 4-28a 
shows three equal hexagons meeting at point H. We would suspect the 
presence of hexagonal formations wherever 120° angles occur in any 
natural phenomenon. Figure 4-28b shows that a hexagon is really 
constructed of 6 equilateral triangles and that a circle can be 
circumscribed around a hexagon. Any radius, OA, OB, etc., is equal to 
the length of any chord, such as AB, BC, etc. The circumference of the 
circle is exactly divided into 6 parts by the 6 chords. All the angles in an 
equilateral triangle are 60°; therefore, it should be no surprise to see 
60° angles occuring in any natural phenomenon that is infested with 
hexagons. 

Euler said that all geometric patterns consist of three fundamental 
elements: lines (or trajectories), vertexes (or crossings), and areas (or 
openings). The triangle is the polygon with the minimum of sides that 
can enclose an area; which makes it the the fundamental quanta or 
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a. 


Figure 4-28. 
a. Three hexagons meeting at point H. 
b. A regular hexagon consists of 6 equilateral triangles with any 
radius equal to any chord of the circle that can be drawn 
around it. 
building block for enclosing area. Even a square is built up by adding 
two triangles. With energy being injected into a system, as in Bénard’s 
experiment, we find that the average probability is a network of 
equilateral triangles that cluster in the form of hexagons. 

In closing this chapter, it is not unreasonable to say that there is a 
large amount of statistical evidence (from other fields of science) that 
indicates there should be some types of similar geometric “weather 
beasts” in weather patterns. 
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Chapter 5 
Organized Patterns of 
Movement in Space 


General 


Everywhere we look, we find an orderly arrangement of matter in 
the Universe, whether on the atomic level, or that of the galaxies; 
whether living organic life, or inanimate dead substances. With so 
many examples all around us in every arena of the Universe, it should 
seem preposterous that no orderly weather patterns have been found to 
date. You might ask, “What are the neat patterns in weather?” I asked 
that question, and began to explore some well known orderly patterns 
of moving bodies in other fields of science. First, I must say that I 
discovered the organization in weather systems by using empirical 
methods—if it works, use it, even if you don’t understand why. After 
that discovery, I began to search for the theoretical foundation of my 
discoveries. The purpose of this chapter is to show some of the paths by 
which the theoretical explanations were tracked down. 

The examples I use from other areas of science are only a small 
sampling of the myriad of similar types of examples that can be selected 
from the whole Universe. My discussion of some of these scientific 
features is not complete or exhaustive. The examples were chosen 
merely to illuminate certain well-known and established laws of nature. 
These general laws of nature also serve as a statistical proof of the rules 
I use for weather patterns. Before we proceed with the cxamples, it is 


important to mention the priniciple of similitude. 


The Principle of Similitude 


The growth, decay, and shape of any structure is determined by the 
forces acting upon it. The impact of certain forces may be determined 
by the area of the structure. For example, the wind will push a large 
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sail on a sailboat with greater force than a small sail. The impact of 
other forces may be determined by the volume of the structure. An 
object (made of the same material) floating in the water will have 
greater buoyancy, the larger it is. In this example, the volume of the 
structure is the determining factor. We find that in similar figures, the 
surface increases as the square, and the volume increases as the cube, 
of the linear dimensions. In the case of the sphere with a radius r, the 
area in the plane of a great circle is 7r?; the area of the surface of the 
sphere is 42r?;and its volume is 4/37r3. If the radius of the sphere is 
doubled, the area of the circle becomes 4 times as large; the surface of 
the sphere becomes 4 times as large; and the volume becomes 8 times as 
large. Since volume is closely related to mass or weight, we find that a 
fish that is doubled in length will weigh 8 times as much. 

It was Galileo who first described what is known as the principle 
of similitude. He said that some of the forces acting in a system vary 
with the length, mass, and other factors; other forces vary with the 
square of these quantities; and still others as the 3rd power of the 
quantities involved. He also said that if we tried to build ships, palaces, 
or temples of huge size, that beams and bolts would refuse to hold 
together; and that a tree or an animal can not grow beyond a certain 
size and still keep the same shape. They would fall to pieces of their 
own weight unless: (1) the relative proportions of their parts are 
changed (which would eventually make them clumsy or inefficient), or 
(2) they would have to be made of harder and stronger materials. 

This principle is mentioned so that we can properly judge phenomena 
that vary or have a reason to vary when going from a small to a large 
size. We will now lightly touch on some astronomical and atomic laws 
that are well known; and then we will try to grasp those features that 
persist regardless of size to see if the same laws can be applied to the 
analysis of weather systems. 


Kepler’s Laws 


We start with Johannes Kepler (1571-1630) who discovered the three 
great laws of planetary motion: (1) The orbit of every planet is an 
ellipse with the Sun at one focus; this defines the shape of the orbit. 
(2) The straight line joining a planet and the Sun sweeps over equal 
areas during equal times. Therefore, the speed of a planet increases 
and decreases as it makes a complete circuit around the Sun. This law is 
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a consequence of the conservation of angular momentum. See Figure 
5-1. Finally, (3) the squares of the period of revolution of the planets 
are proportional to the cubes of their respective mean distances from 
the Sun. The period is the time required for a planet to complete a 
round trip on its elliptical pattern. This is often called the Harmonic 
Law. 





Figure 5-1. According to Kepler’s Law of equal areas, it takes a 
planet the same time to move from CtoD, as it does from A to B, 
since the shaded areas are equal. 


Wolf’s Law 


It has been known for a long time that the distance between the sun 
and its planets seemed to follow a regular pattern. When these 
distances are compared, they more or less follow a law which was first 
discovered by Wolf in 1741, this was picked up by Titius in 1772, and 
finally popularized by Bode in 1778. This law of Wolf (called Bode’s Law 
by some) goes as follows: 

Establish the series of numbers beginning with 0, 3, 6, 12, 24,...; 
where each number is double the value of the number that preceeds it. 
You will have the following series: 


0 3 6 12 24 48 96 192 


0 2x3 2x3 2x3 2x3 2x3 2x3 2x3 


If you now add 4 to each of these numbers, you get: 
4, 7s 10, 16, 52, 100, 196, eee 


Now the connection between these numbers is more or less the same as 
the one between the distance of the Sun and its planets. Taking the 
Earth’s distance at 10, you can calculate the mean distance of every 
planet in proportion. Table III compares Wolf’s series of numbers with 
the relative mean distance between the Sun and the planets. Wolf’s 
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Law does not work for planets past Uranus. 


Table Ill 

Planet Relative Distance Wolf’s Series 
(1) Mercury 3.9 4 
(2) Venus 7.2 7 
(3) Earth 10.0 10 
(4) Mars 15.2 16 
(5) Ceres 27.6 28 

(asteroids) 
(6) Jupiter 52.0 52 
(7) Saturn 95.4 100 
(8) Uranus 192.0 196 


Is there also a systematic spacing between lows and highs on a 
weather map? Is there a similar formula? 


Rings and Spokes of Saturn 

Now another example in the solar system. The rings of Saturn are 
geometrically perfect, and they lie in the plane of Saturn’s equator. 
They are the flattest known structure in relation to their thinness. The 
rings consist of many particles. It has been proven that the inner rings 
move faster than the outer ones; and at speeds made necessary by 
Newton’s Law of Gravity and Kepler’s Laws of Motion. 

There are three main sets of rings, with the main controls on the 
shape and movement of the rings exercised by gravity and centrifugal 
force. My main interest was to see if there was any similarity in the 
type of mathematics involved in explaining the rings of Saturn and the 
movement of storms (in the middle latitudes of a hemisphere) in what 
seemed to be a ring-like drift around a pole. The Voyager I and II fly-by 
of Saturn did not alter the fact that the main forces are gravitational 
and centrifugal; but it did indicate that there are some small additional 
forces being brought into play to make the rings a little more complex. 
The discovery of the radial spokes traveling around in the rings of 
Saturn is intriguing, but geometrically speaking, there should be no 
surprise—radial spokes are a common occurrence in many types of 
physical phenomena, in spite of the differences in the kinds of forces 
involved. 


Roche’s Law 


One more thing before we leave the planets. It has been calculated 
that if a moon is closer to a planet than a certain distance, tidal forces 
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will break the moon up into small pieces. Oppositely, if fragments 
already exist at such a distance where tidal forces are destructive, they 
will not join together to form a single body. This limit is called the 
Roche limit after the astronomer E. Roche who discovered it in 1849. 
The Roche limit is generally equal to 2.44 times the planet’s radius. The 
rings of Saturn do fall within the Roche limit. 

The one common thread in all of these astronomical examples is that 
there are radial and/or circumferential spacings of some physical 
quantity as you move out along a radius from any common central 
object. It shows that (at least on an astronomical scale) that bodies or 
matter orbiting a central zone can not always take any radial position 
outward from the center, but are limited to certain fixed positions (or 
quantum positions). Quantum in the sense that any positions in 
between the fixed ones are forbidden. 

Now let us shrink from the wide astronomical view to the tiny world 
of the atom. 


Laws of the Atom 


It is known that the electrons are arranged in systematic rings or 
shells around the nucleus of an atom. Niels Bohr (1885-1962) showed 
that all three of Kepler’s laws for the planets also hold true in the case of 
the electron circling around the nucleus of the hydrogen atom. In 
addition, he showed that there was a quantum law, that the electrons 
can revolve only in certain fixed orbits and in no others. This is a 
harmonic law similar to the law that limits Saturn’s rings to exact size 
and shape. 

Bohr’s model of the atom consists of 7 shells or rings. These are 
quantum rings inasmuch as no electrons can occur in between any two 
consecutive rings. Table IV shows the number of electrons possible for 
each ring, which is equal to the ring number squared times 2. 

The diameter of these rings also follows a rule of squares and is 
measured in Angstrom units, which is the unit of length (equal to 
one hundred millionth of a centimeter) used to measure light waves. 
Table V gives the diameter, in Angstrom units, of the 7 rings of the 
hydrogen atom. 

The hydrogen atom has only one electron. The ring that the electron 
occupies depends upon the amount of energy it receives. It will jump 
from one ring to another when it has the required changes in the 
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TABLE IV 
# of # of squaring 
the ring electrons possible factors 
1 2 2x12 
2 8 2x2? 
3 18 2x3” 
4 32 2x4? 
5 50 2x5" 
6 72 2x6? 
7 98 2x7? 
TABLE V 
# of diameter of ring factors 
the ring in Angstrom units of 2 
1 1 2 
2 4 2? 
3 9 3? 
4 16 4? 
5 25 52 
6 36 6 
7 49 7 


amount of energy it receives. The electron never circles in between the 
rings, but it always jumps the whole distance or not at all. This is in 
accord with the laws of quantum mechanics for the atom. 

With this information, Bohr was able to calculate the speed of the 
electrons. In the first four rings of the hydrogen atom, he found that 
the electron moves at 2160 km/sec., 1080 km/sec., 720 km/sec., and 
540 km/sec., respectively. These speeds are related in the exact 
proportion of 12:6:4:3. 

It has been found that the velocity of the electron in the hydrogen 
atom in the first ring is 2.2 x10° m/sec. and its wavelength is 
3.3107? meters. Also, the radius of the first ring is 5.3 x 107" meters. 
Since the circumference of a circle is 2 7r, we have the circumference of 
the first ring as follows: 


2rr = 27(5.3X10 m)=3.3X10 © 


We come to the conclusion therefore, that the orbit of the electron in 
a hydrogen atom is equal exactly to one complete electron wave joining 
to itself around the ring. 

To understand this a little better we will look at the vibrations of a 
ring made of wire. You will see that the number of wavelengths always 


35 


56 


Singer’s Lock: The Revolution in the Understanding of Weather 


fit an integral or whole number of times into the ring’s circumference. 
Each wave connects perfectly with the next one. The wavenumber is 
the number of whole wavelengths that fit into the circumference of a 
circle. In Figure 5-2, we show only wavenumbers of 1, 2, 3, 4, 5, and 6. 
If there were no resistive or dissipative effects, these waves would 
persist indefinitely. 


OVARBWS 


Figure 5-2. The first 6 of the many modes of vibration of a ring of 
wire. 


You will find that you can not fit a fractional number of waves into the 
ring and still have each wave join the next one smoothly. Fractional 
wavelengths would set up destructive interference as the waves go 
around the loop, and the vibrations would die out quickly. 

An electron can circle an atomic nucleus only if its orbit is a whole 
number of electron wavelengths in the circumference. As the electron 
jumps to a higher ring, we find that the size of the ring increases. The 
increasing circumference of the higher rings makes it possible for an 
increasing number of electron wavelengths to fit in. The circumference 
of the elliptical orbits of the hydrogen atom can likewise only be broken 
up into whole wavelengths. 

The Bohr model is a crude approximation, since the electrons are 
actually considered to be cloud-like waves over a three-dimensional 
volume of the atom; what we have been considering is the two- 
dimensional view. 

We see that there are many similar structures, shapes, and rules that 
apply to the confined space of the atom and to the huge playground of 
the solar system and the Universe beyond. Rotating high and low 
pressure centers are somewhere in between these two extremes. The 
concept of wavenumber has been recognized for a long time in the 
meteorological literature. There is usually some reference to 
wavenumber every month in professional journals—but these 
references are always referring to the average wavenumber on a 
weather map for a week, a month, or a year; never a precise calculation 
for a specific weather map for a given moment in time. In addition, the 
concept of wavenumber has been limited to the measurement of the 
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number of wave lengths of highs and lows along the circumference of a 
given latitude circle (or in a range between certain arbitrarily chosen 
latitude circles). You shall see later that this is an artificial limitation 
when I introduce the principle of staggered wavenumber around a 
point, in addition to the regular wavenumber as defined around a circle. 
In Figure 5-3 we see a liverwort showing one ring of 8 short arms or 
tentacles and a second ring of 8 longer tentacles. We can see that there 
are two rings, each with a wavenumber of 8. If we join the ends of the 
tentacles in any one ring with straight lines, we will get 8 equal 
wavelengths. We can also join the ends of the tentacles alternately to 
the inner ring and then to the outer ring as shown by the dashed lines to 
give a staggered wavenumber of 16. In actual weather situations we 
may find parts of the inner ring missing, or parts of the outer ring 
missing, as we shall see later on. 


Figure 5-3. A type of liverwort, 
which is related to the mosses, 
with dashed lines drawn to help 
calculate the staggered wave- 
number. 
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Chapter 6 
Waves 


General 


We put the camel’s nose under the tent when we discussed 
wavenumber. We may as well put the whole camel into the tent and 
touch on a few of the well-established features of waves. 

The variety of wave phenomena observed in nature is immense, yet 
there are many features common to all kinds of waves. There are sound 
waves, water waves, radio waves, seismic waves, gravity waves, 
Rossby weather waves, etc. Any explanation of “how the weather 
works” on a global basis would inevitably have to involve wave 
phenomena. There are shelves of books that deal with only one small 
part of the wave complexities. All we will do is to define a few of the 
basic wave phenomena and how waves interact with one another. This 
information is provided for those readers who are not familiar with this 
subject. 

The Universe is full of things that move. These movements can be 
broken down into two broad types depending on whether the thing that 
moves stays near one place or travels from one place to another. 
Examples of things that stay near one place are a vibrating violin 
string, a swinging pendulum, water sloshing back and forth in a 
bathtub, and the electrons oscillating around an atom. Examples of 
things that move from one place to another are ocean waves moving 
towards a beach, the electron rays of a television tube, a light ray from 
a star reaching your eye. In some cases, both types of movement can 
occur simultaneously. The ocean waves may be traveling towards the 
beach, but a ball on the water’s surface will only go up and down and 
forward and backward without traveling to the beach. You can make a 
wave travel along a stretched rope from one end to the other; the rope 
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itself vibrates up and down but does not move from its points of 
attachment. 


Equilibrium 


Usually, every material object can find at least one position in which 
it can remain at rest. This position is called a position of equilibrium. 
Any small outside disturbance (such as a push, pull, knock, etc.) will 
make the body move out of the equilibrium position to a new position. 
When that happens, the forces on the body are no longer evenly 
balanced and the body experiences a restoring force which tends to pull 
it back to its original position. This restoring force starts by dragging 
the body back toward its original equilibrium position. In time it 
reaches this position, but since it is moving with a certain amount of 
speed, it overshoots the position and travels a certain distance on the 
other side before stopping. Now it experiences a new force tending to 
pull it back; again it gives in to this force, picks up speed, overshoots 
the equilibrium position, and so on, until it stops due to friction or other 
forces. This kind of motion is called an oscillation. When a body moves 
a very small distance, the motion is called a vibration. This type of 
vibratory or oscillatory motion is defined as simple harmonic motion. 

At this point, I might add that there are certain boundaries or limits 
to the equilibrium position. A pendulum can be made to swing in larger 
and larger arcs, always passing through the same center of equilibrium, 
each trip. A strong enough push, however, will break it completely off 
its pivot point and force the pendulum to fly off in one direction. This 
would set up new limits for the equilibrium position of the pendulum; 
like lying on the floor. 


Oscillations and Resonance 


A free or natural oscillation occurs when something is given an initial 
movement by an external force, and is permitted to oscillate freely 
without any additional outside force being added after the first push 
(like the first push of a swing). A body may be kept in motion by 
regular or periodic impulses delivered by an outside force. In that case, 
the body is said to be executing forced oscillations. When the frequency 
(determined by the properties of the oscillating object) of the forced 
oscillation is the same as the natural frequency of the oscillating body, 
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the natural oscillations will reinforce the outside forced oscillation. The 
amplitude is the maximum distance that an oscillating body moves away 
from the equilibrium position. The amplitude of the forced oscillation 
increases as the period of the oscillation approaches that of the 
oscillating system and becomes very large when the two periods 
coincide. When this occurs, we have a condition which is known as 
resonance. When the forced oscillation has a different frequency from 
the free oscillation of the body, the received impulses sometimes help 
and sometimes interfere with the natural oscillations. 


Harmonic Movement 


It has been shown that the motion of a complicated system having 
many moving parts can always be considered as being made up of 
simpler movements, which are called modes of operation, all going on at 
the same time. If a complicated system has a large number of modes we 
find that each one of its modes still is acting as if it were independent 
with each individual mode retaining its own properties that are similar 
to a simple harmonic oscillator. 

We can consider that a circular motion performed at a constant speed 
can be regarded as being made up of two simple harmonic motions in 
directions at right angles to each other. In Figure 6-1, point P moves 
around circle XYX' Y' with constant speed, like the hand of a clock. At 
any given position of P, draw a perpendicular PN on to the line XX", and 
a perpendicular PM on to the line YY’. Then as P goes around the 
circle, N moves back and forth along line XX', at the same time M 
moves up and down line YY'. Each one of these two points is executing 
simple harmonic motion. 


P Figure 6-1. Simple harmonic 
motion around a circle. As point 
x' X P goes at a constant speed 
around circle XYX'Y', point M 
moves up and down, while point 
N goes back and forth. 


Y 


It is sometimes convenient to think of the harmonic movement of a 
point at a uniform velocity around a circle as a sine wave. See Figure 
6-2. As P moves around the circle it creates a harmonic sine wave 
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Figure 6-2. A sine wave is created by a moving point around a 
circle. 


(which is shown by the waveform to the right of the circle in the figure) 
as a function of time. 6 (theta), which is called the phase angle, is the 
angle PON, in Figure 6-2. This angle changes continuously as P goes 
around the circle. When point P starts out at position N, the angle for 6 
is zero and the time is zero. When point P reaches the position labeled 
P, the angle is 45°. Since it took some time for the point to reach 
position P from N, we can consider the size of angle 9 as a measure of 
time; therefore we mark off the X-axis or time axis in degrees. At 45°, 
point P is a certain distance above the X-axis, and a certain distance 
from the Y-axis (which lies along OQ); so we draw dashed lines from P 
to P’ and from 45° on the X-axis to P’ (which is the point where the two 
dashed lines cross). The same procedure is followed to locate the points 
Q', R', S', T’, U', V', and N', to generate the sine waveform, which is a 
harmonic wave since it is generated by harmonic motion, as defined in 
Figure 6-1. 


Fourier Analysis 


Anything that repeats itself after a fixed amount of time is called a 
periodic time function. In a periodic wave, one pulse follows another in 
regular succession. Sound waves, water waves, and light waves are 
almost always periodic, although in each case a different quantity varies 
as the wave passes. In general, periodic time functions are not simple 
waves, but are quite complex. It was shown by J. B. Fourier (1768- 
1830) that any complex periodic time function can be accurately 
described as the sum of a series of harmonically related waves. 

The procedure of breaking up a given periodic wave into simple 
harmonic components and determining the equation and/or the 
harmonic waves which represents it, is called Fourier analysis or 
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harmonic analysis. Fourier stated that every curve (wave), no matter 
what its nature may be, or how it was developed, can be faithfully 
reproduced by superimposing a sufficient number of simple harmonic 
curves (waves). Figure 6-3 is an example of a complex periodic wave 


with a period of T. 





Figure 6-3. A complex wave (electrocardiogram of the heart) 
with a period equal to T. 
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Figure 6-4. The resultant is 
obtained by adding the funda- 
mental and the next four har- 
monics. 


Waves 


The components necessary to construct one type of complex wave (of 
which there are an infinite variety) is shown in Figure 6-4. The 
fundamental wave (or simple fundamental) of a group of waves with 
different frequencies is that wave with a frequency that is the lowest 
common denominator of all the other frequencies. Since the 
fundamental is the first harmonic, then the second harmonic is a wave 
that has twice the frequency of the first harmonic. The third harmonic 
has three times the frequency of the first harmonic, and so on for the 
fourth, fifth, etc., harmonic. 


Wave Pulses 


Wave motion can be considered as the transport of energy and 
momentum from one point in space to another point without the actual 
transport of matter. In water waves, waves on a rope, or sound waves, 
the energy and momentum are transported by a disturbance in the 
medium, which is carried forward because the medium has elastic 
properties. When a rope is stretched and put under tension and then 
given a small shake at one end, we find that the string will change shape 
in a regular manner as shown by Figure 6-5. The wave pulse moves to 
the right; the change in shape of the pulse as it moves along is called 
dispersion. 


Fea Figure 6-5. Movement of awave 
pulse on a rope. 


——S 
NN 


Interference 


Interference occurs when two waves meet and combine to form a 
resultant wave. The fact that two or more waves add algebraically is 
called the principle of superposition. In Figure 6-6a, we see a 
cross-section showing the crossing of a larger and a smaller wave with 
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constructive interference which gives a resultant wave that is greater 
than any of the original waves. In Figure 6-6b, we see the crossing of 
two waves that are similar in size but are opposite in phase (angle), 
which causes destructive interference due to the cancellation of pulses. 





(a) (b) 


Figure 6-6. The heavy black lines show the resultant waveforms 
for different types of interfering waves. 

When waves are in a confined space, like when we pluck a string 
whose ends are fixed in place, or in an organ pipe, we will find that 
reflections bounce off both ends. Therefore, we will have waves 
traveling in both directions. These waves will add in accordance with 
the principle of superposition when there is interference. For each 
string or pipe, there are always certain frequencies where the 
interference, created by vibrations, causes a stationary pattern which is 
called a standing wave. Figure 6-7 shows standing waves on a rope that 


N Figure 6-7. Standing waves 
when a rope is fixed at one end, 


with a sliding ring attached toa 


A pole, on the other end. The 
N N points marked A are antinodes, 
while those marked N are nodes. 














Waves 


is fixed at one end and is attached to a ring at the other end which is free 
to slide up and down along a pole. The points marked A, are antinodes, 
where the displacement of the rope varies between its widest limits. 

The points marked N, are points of zero displacement where the rope 
does not move at all. 

Up to now we have been considering only the type of waveforms that 
repeat themselves indefinitely or wave forms that occur only once. 
There is another type of wave that changes with time, which goes on 
indefinitely, but does not repeat itself periodically. Such waves (or 
functions), being relatively unpredictable, are called random time 
functions. Traffic noise, the babble of conversation in an auditorium, 
the noise of construction etc., are all random time functions, since one 
never knows exactly what the next sound will be. 

The spacing of all vortexes and other significant features such as 
troughs and ridges on a weather map over an entire hemisphere have 
been falsely considered, by meteorologists, to be of a random nature. 
Therefore, it is the main purpose of this text to prove that the 
positioning of vortexes is not random, but is beautifully organized. 
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Chapter 7 
Symmetry 


A phenomena that permeates almost every nook and cranny of the 
Universe (similar to omnipresent waves)—is symmetry. First we will 
define symmetry and then show some of the most important classes of 
symmetry. 


Definition of Symmetry 


Any object is considered as being symmetrical when it consists of 
geometrically and physically equal parts that are arranged relative to 
each other in some kind of fixed order. The geometric equality must be 
a suitable equality or a mirror image equality. A steel ball and a rubber 
ball of the same size may be suitably equal, but they are not equal ina 
physical sense. The right hand is equal to the left hand in all respects, 
but the right hand can not be made to coincide with the left hand by 
placing one hand over the other, unless one is reflected ina mirror. The 
right and left hand have mirror equality. See Figure 7-1. A mirror 
image form of the same symmetry is called enantiomorphism. 


Figure 7-1. Hands are an ex- 
ample of mirror image sym- 
metry. 


Another condition of symmetry is that equal parts in any structure 
must always be arranged in a geometrically regular manner. It must be 
possible to divide the structure into an equal number of parts without 
any remaining odd shaped parts left over. In Figure 7-2, the scattered 
triangles become symmetrical as a group only after they have been 
arranged in an identical manner to form the hexagon. 


Symmetry 


<] /\ Figure 7-2. The cluster of dis- 
organized triangles in a., become 
<| symmetrical when rearranged 
as in b. 
(a) (b) 


Sometimes there can be a combination of different symmetries in one 
structure. Figure 7-3 shows an octagon inside a square which is inside a 
hexagon. Considered as a single unit, the figure is unsymmetrical, but 
the three figures of which it is composed can be considered as being 
individually symmetrical. 


Figure 7-3. Three different 
symmetrical patterns in one 
figure. 


Classes of Symmetry 


According to A. V. Shubnikov and V. A. Koptsik (8), all symmetries 
in the Universe can be divided up into as many as 230 different classes. 
For our purposes, there are three broad geometric classes. The first is 
the point, which is usually associated with the mineral world. The 
second is the line, which is usually associated with the plant domain. 
The third is the plane, which is usually associated with the animal 
kingdom. See Figure 7-4. 


| point 


Figure 7-4. Three basic classes 
of symmetries. 
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A fundamental mineral form such as a star, a crystal, a soap bubble, 
etc., tend to be symmetrical around the point at their individual 


_ centers. The forces acting on these structures can operate equally in all 


directions. 

Once any form of life attaches itself to the bottom of the sea or to the 
land (like a tree), a fixed up and down axis is generated. The bottom 
end with the roots is obviously different from the top end. There is no 
front or back or left or right for these life forms in either the sea or on 
the land. They generally take the symmetric form of a cone around the 
line of the vertical axis. Since the main controlling force is gravity 
acting along the up and down direction, things tend to spread out 
equally in all horizontal directions, like the branches of a tree, or water 
spreading out to form a horizontal surface in a lake, etc. 

A moving animal is generally symmetric on either side of the plane 
that separates the right and left halves of its body. Due to 
environmental conditions, movements of up and down and forward and 
backward are all completely different. Moving in a forward direction, 
without the aid of a compass, can lead to veering to the right or to the 
left direction with statistically equal frequency —which accounts for the 
occurrence of bi-lateral symmetry about a plane with things like a right 
and left hand. In other words, an animal can see a predator (or food), in 
front, to the left, or to the right, so the animal’s body is shaped to meet 
these directional challenges from the outer world. If a predator sneaks 
up from behind, he is in trouble and better run fast. . . Many of the 
man-made structures (like cars, chairs, etc.) have bilateral symmetry to 
serve man’s own bi-lateral symmetry. 


Types of Symmetry Operations 


Using some of the definitions of crystallography (the science of 
crystals), we find that the point, the line, and the plane (as pictured in 
Figure 7-4) are called the symmetry elements. Every object possessing 
at least one symmetry element is symmetrical by definition. A 
symmetry operation is defined as any manipulation that may be 
performed on an object, after which the object itself appears to be 
exactly the same. The first symmetry operations we will consider are 
rotation and reflection. 

The sphere is the most perfectly symmetrical figure in three- 
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dimensions. It can be rotated through any angle around any diameter, 
which gives it rotational symmetry; or it can be reflected in any plane, 
through the center, which gives it the symmetry of reflection. 

The circle is the most perfectly symmetrical figure in two-dimensions 
because it can be rotated around its center through any angle or 
reflected in any diameter. In three-dimensions, the rotation is around 
an axis, while in two-dimensions, the rotation is around a point. Any 
shape, other than spherical or circular that has rotational symmetry, 
can be broken up into symmetrical parts. There is always a smallest 
possible angle in which a pattern can be rotated and where the whole 
figure appears to be unchanged. For example, if the hexagon in Figure 
7-2b is rotated around its center by 60° (which is the smallest possible 
angle), it will look exactly the same after the rotation is completed. 


If a pattern can be rotated into 2 positions (half turn), it is called a two | 
fold or diad rotation. A rotation of 3 positions (one third turn) is called © 


three fold or triad, and 4 positions (quarter turn) is a tetrad . . . the 
example of the hexagon and its 6 positions is called a hexad. There is 
always a center point or center line in a symmetrical pattern in a plane, 
as shown in Figure 7-5. In performing symmetry operations of rotation 
or reflection, the center point or line remains fixed. 





a. b. Cc. 


Figure 7-5. a. A plane figure with a center line for rotation or 
reflection. b. and c. Plane figures with a point as a center of 
rotation. 


There can be a single reflection line as in Figure 7-5a, which is the 
simplest kind. If there is more than one line of reflection, then there 
must also be a center point of rotation, since every reflection line must 
pass through the center of the figure. See Figure 7-6 for multiple axes 
of reflection. 

A face from the front is a good example of symmetry about a line. 
See Figure 7-7. We call the line a mirror-line, and the left side of the 
face is a mirror image of the right side. Since a face is 
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Two Axes Three Axes 
Figure 7-6. 





of a 7-7. The right side of a face is a mirror image of the left 
side. 


three-dimensional, we really have a mirror-plane rather than a 
mirror-line. 

Let us now investigate the symmetry operation of translation. 
Translation, as defined in crystallography, is the moving of a point from 
one location in an object to some other location in the same object, while 
the environment around the point remains the same. An example of a 
structure with translational symmetry is a chain link fence as in Figure 
7-8. If you found yourself at point A or B, on any of the squares, 
everything would look the same in all directions from those two points 










Se, 


oY EQS] SASSO 
PO RRLLR|P BERR. PARR 
REO SSREREY. PRRRRRRAG 
ROR ROSLRREERRRK RRR 
ececectctcten oS SS 
JS CxO) 


Figure 7-8. A fence showing translational symmetry. 
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(locations). The operation of moving from point A to point B is called a 
translation, and the fence has what is known as translational symmetry. 
If we always move a whole number of spaces on the fence, everything 
would appear exactly the same as at point A. However, moving from 
point A by anything different than a whole number of spaces would 
result in the fence looking different at that new point. It is possible for a 
pattern to exhibit a combination of translational and reflectional 
symmetry simultaneously, as shown in Figure 7-9. This kind of 
symmetry is called glide reflection. 


Figure 7-9. Leaf pattern shows 
glide reflection symmetry. 





Symmetry Along a Straight Line 


What types of symmetry patterns can be found on both sides along a 
straight line? According to the laws of symmetry, there are only 7 
possible symmetry patterns along a straight line on a plane surface. 
These are shown in Figure 7-10. 


Dilation Symmetry 


Dilation is the enlargement or reduction of a figure along lines 
radiating from a central point. See Figure 7-11 for samples of 
two-dimensional patterns. There can be dilation along a straight line, 
as in Figure 7-12. There can be dilation with reflection, as in Figure 
7-13. There can be dilation linked with rotation, as in Figure 7-14. 

It is impossible to ignore the effect of dilation on any symmetry 
patterns that can be found on the polar stereographic weather map. In 
Figure 3-8, we can see a built-in dilation, due to the way that the map is 
constructed. 


Symmetry in a Network of Points 


Let’s turn for a moment to the definition of a crystal. It is a periodic 
repetition of a group of atoms at equal intervals throughout the volume 
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Figure 7-10. The 7 symmetry patterns that are possible along a 
straight line on a two-dimensional surface. 


a. 
b. 


Translation only—no rotation or reflection. 

Half-turn of 180° (with the dot as the center of rotation) 
will give an identical shape. 

Transverse reflection (with the dashed line showing the line 
of reflection or mirror). 

Longitudinal reflection (where the straight line is the line of 
reflection). 

A half-turn combined with both longitudinal and transverse 
reflection. 

Glide (longitudinal translation) and reflection. 
Longitudinal glide reflection, combined with transverse 
reflection and a half-turn around the points in between. 


Symmetry 
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Figure 7-11. Examples of dilation symmetry (c. is the polar 
stereographic map). 


Figure 7-12. Dilation along a line. 


Figure 7-13. Dilation with reflection. 





a. b. c. 


Figure 7-14. Dilation with rotation. 


of the sample. As a result, the surroundings of any one of these groups 
is identical with that of any other group. An arrangement of points in 
space having the property that each point has identical surroundings of 
the same orientation is called a lattice. 

You may be wondering how this applies to weather patterns. If you 
were to place a point at every high or low center on a hemispheric map, 
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you would have a rough network of points. You will find that the 
principles discovered about crystals have some interesting parallels in 
patterns on the surface weather maps, as will be shown in the charts 
later on. 

Starting with a square network of points, we find it possible to draw 
many different networks depending on the method used in connecting 
the points, and also the total number of points used. See Figure 7-15. 


HH AWS 


Figure 7-15. The same system of points can give differing 
networks depending on the method of joining the points. 

If the points are connected in such a way that only two straight lines 
cross at each point, then the area of each parallelogram formed is 
always the same as the area of one of the squares. 

A network of points form what is known as a wall paper pattern, 
which is a design that repeats itself at regular intervals in two 
directions (for a plane surface). The simplest type is a row of dots 
repeating themselves in parallel rows to form parallelograms, as in 
Figure 7-16. This kind of wall paper pattern is called a net (network). 


Figure 7-16. Example of one 
type of net, wherelegx # leg v. 


x 


These type of network patterns are encountered everywhere: in actual 
wall paper, in carpets, in crystals of course, in the tissues of plants and 
animals, in honeycombs, etc. In Figure 7-16, the length of the leg of the 
parallelogram is longer in the X direction than the leg in the V direction. 
In Figure 7-17, we make the length of the leg in the X direction and in 
the V direction of the parallelogram equal. This figure has more 
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Figure 7-17. Example of a net, 
where leg x = leg v. 





symmetry elements, since it now includes reflection symmetry; the 
dashed line represents one of the lines of reflection. Lastly, in Figure 
7-18, the angle between leg X and Leg Y is equal to 90°, and the length 
of leg X equals leg Y. This adds rotational symmetry to the pattern, 
since we can rotate leg X into leg Y with a 90° rotation for any small 
square. 


Figure 7-18. Example of a net, 
where leg x = leg y, and the 
angle between them is 90°. 


xX 


There are only 5 types of parallelogram nets possible, each differing 
from the other in symmetry. See Figure 7-19. In this figure, we have 
the individual parallelograms formed by 4 separate points in 7-19a, b, c, 
and d; while e uses 5 points, with 4 for the corners and one occupying 
the center. Two of the sides of a parallelogram are indicated as X and Y 
when the sides meet at right angles, and as X and V when they meet at 
an angle other than 90°. 





Figure 7-19. The 5 types of parallelogram nets possible. 
Square system where x = y. 

Rectangular system where x # y. 

Oblique parallelogram where x # v. 

Equilateral triangle system where x = v. 

Centered rectangular system where x # y. 


caoop 
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Equivalent Symmetry Points 


There is one more aspect of symmetry that we must consider when 
we look for symmetry patterns on a weather map. As an example, we 
will take a look at the 4 fold symmetry of a square, as shown in Figure 
7-20. This symmetry is indicated by the 4 lines going through the 


PIES ER 


b. c. d. 


Figure 7-20. 
a. The single dot represents a random point in the square. 
b. Seven additional equivalent points for the point in a. 
ce. The equivalent symmetry points when the random point is 
moved closer to the center. 
d. The eight equivalent points are reduced to four when the 
random point is moved toa position on one of the symmetry lines. 


center. We pick any point in the square that is not on one of the 
symmetry lines (Figure 7-20a). We can see that there are 7 other points 
that can be spaced in an equivalent or symmetric position (Figure 
7-20b). If the original point is now moved towards the center (Figure 
7-20 c), we will find that the similar points will move to the center. All 
the points will merge into the point at the center when the original point 
we chose moves into the center. Now if we move the original point 
towards one of the symmetry lines (Figure 7-20d), all the other points 
similar to the original point will move towards the corresponding 
symmetry line. In this case, the total number of equivalent points will 
be cut in half. The same type of analysis can be applied to a triangle as 
in Figure 7-21, and to any other figure with lines of symmetry. 


Figure 7-21. a. A random point 
is chosen in a triangle. 
b. The equivalent symmetry 
NX points for the point chosen in a. 
a. b. 


Symmetry of Averages 


In Singer’s Lock we are making calculations with a network of points 
(the centers of highs, lows, and cols). It is a matter of interest to 
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investigate many aspects of an array of points. In Figure 7-22a, we 
show a square net of points which form a regular figure since each point 
occupies a similar position with respect to other points. In Figure 
7-22b, we show a disorderly arrangement of points, but they have the 
same average density. It can also be considered a regular figure in 
groups, if it is divided into sections with approximately the same 
number of points. 
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Figure 7-22. 


a. A regular arrangement of points. 

b. This pattern has a regularity since the groups of points 
inside a given square are comparable in number to the points in 
any other square. 


How Many Points Will be Crossed by any 
Straight Line in a Regular Network? 


Figure 7-23 is a net in a plane where all the points are arranged in a 
square formation. The net consists of all the points in the XY plane that 
are whole numbers. Imagine each point in the net as representing a 
pole sticking vertically out of the plane. If you place yourself at the 
origin, 0, and look out at the network of poles, you will see some of the 
poles, while others will be hidden behind a few of the poles that are 
closest to you. In the figure, the dots indicate only the poles that are 
visible from the origin at 0. The unmarked poirits at line crossings 
represent poles (points) that can not be seen from the origin, because 
they are behind the ones that can be seen. Every point, whether 
marked or unmarked, has a coordinate number. For example, the 
coordinates of the point where x=3, and y=2, is (3, 2), but we will 
identify the point as a fraction 2/3, which is y/x. The interesting 
feature of identifying each point by a fractional number is that every 
point that can be seen will have a fraction that can not be reduced to a 
smaller quantity; for example, for the point at (12, 10), we get a fraction 
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Figure 7-23. A square net, where the dots represent the crossing 

points that are visible from the origin. 
of 10/12, which can be reduced to 5/6 (therefore the point at (12, 10) is 
not visible). The point at (6, 5) has a fraction of 5/6, which can not be 
reduced any more, so it is visible. In other words, each point that can 
not be seen has a fraction that can be reduced to a simpler form using 
whole numbers only. 

Let us now consider the XY plane extended to infinity with a pole or 
point present at every whole number coordinate out to infinity. Can we 
tie a rope at the origin and extend it in a straight line out to infinity so 
that it never touches any other pole? The answer is yes—there is an 
infinite number of lines or ropes that could be tied to the origin and 
stretched out to infinity without touching another pole. In fact, there 
are infinitely more lines that can be drawn that don’t touch a pole, than 
the number of lines that actually touch a pole or point. As a result, if 
you were to draw a random line in any direction through the lattice, the 
chance of hitting a point is practically nil. This last statement is true if 
each point is considered to be infinitely small, and each line infinitely 
thin. In Figure 7-23 the lines are about 4/10 of a millimeter, and the 
dots are roughly 1% millimeters in diameter. 


Symmetry 


The network of points in Figure 7-23 is also symmetric in every 
direction, if the origin from which we look out is placed at the center of 
any square. In fact, the network is symmetrical in all directions, 
regardless of where we put the origin. Let us place the origin at 
random, in any position in between any actual line crossing shown 
in the figure; looking out from this random origin, we will find a 
completely different group of points blacked out than if we placed 
ourselves at one of the regular points of the net. The significant feature 
is that when we have a symmetrical arrangement of points in space, the 
points will look symmetrical from any position we may choose, inside or 
outside the network. The main difference is that the symmetrical 
pattern will look different from differing positions; but the simplest and 
most regular symmetry patterns will occur when we use preferred 
positions like the origin. 


Symmetry and Equilibrium 


Any situation in the real world is called chaotic when we are in 
complete ignorance of what is really happening. Any seemingly random 
or disorderly activity in nature becomes very reasonable and orderly 
once we understand all the processes involved. The movement of every 
living and non living thing in a city, a country, or for that matter the 
Universe, can be accounted for, every second of the day. It is 
incontestable, that every movement of any storm center or high 
pressure center on the Earth’s surface must be exactly counterbalanced 
by a very orderly movement of an air mass somewhere else on the 
globe. There is no such thing as random spacing of highs and lows over 
the surface of the Earth. Every vortex takes into account what every 
other vortex on the Earth is doing, before making its own move. 
Looking at the examples in the chapters with the charts, it almost 
seems as if the vortexes are in communication with each other —as if 
they were living entities. 

When we look at a weather map of a certain fixed date and time, we 
can see the instantaneous position of every vortex on the map as it 
appeared on the Earth. If a vortex decides to change size or direction 
for some inner reason of its own, a certain amount of time must elapse 
before this “decision” can be communicated to every other vortex (at 
the speed of sound). This is in accordance with Albert Einstein 
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emphasizing that events or occurrences between entities are not 
simultaneous because a certain amount of time must elapse before 
events can interact with each other. 

Every entity in the Universe, when reacting to surrounding entities, 
tries to reach the “position of equilibrium” or symmetry, which is the 
simplest arrangement in nature. When outside energy is injected into a 
system, the entities that were in equilibrium will be forced out into 
asymmetric (non-symmetric) patterns, and then attempt to swing back 
again into a symmetric or equilibrious pattern. 

There can be what seems to be a “static equilibrium” of a ball resting 
on the surface of the Earth; or there can be “dynamic equilibrium” of a 
ball being supported continuously in the air by a high pressure stream 
of air; or there can be the “simulated equilibrium” of a living cell, which 
is seldom in equilibrium, since it is continuously absorbing and 
expending energy. 

In the real world, patterns are always oscillating from a position of 
equilibrium to a position of increasing asymmetry (say positive) on one 
side, and then back through the equilibrium position, to a position of 
increasing asymmetry (say negative) on the other side. The symmetric 
equilibrium position occurs only for a fleeting instant. Any object 
subjected to varying outside forces will be in an asymmetric phase most 
of the time. Nevertheless, the asymmetric phase is just as orderly as 
the symmetric or equilibrium position, but it just doesn’t look as neat. 
The asymmetric position can, of course, be broken down into a group of 
completely symmetric smaller units. There is no true chaos. When 
someone states that a situation is chaotic, it is only an admission of 
ignorance as to what is happening. 

The comments of Gilbert Chesterton in Orthodoxy are appropriate 
at this time: 


“The real trouble with this world of ours, is not that it is an 
unreasonable world, nor even that it is a reasonable one. 
The commonest kind of trouble is that it is nearly 
reasonable, but not quite. . . . It looks just a little more 
mathematical and regular than it is; its exactitude is 
obvious, but its inexactitude is hidden; its wildness lies 
in wait.” 


As an example, Chesteron has an extraterrestrial examine a human 
body for the first time. He sees that the right side exactly duplicates 
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the left with two arms, two legs, two ears, two eyes, two nostrils, and 
two lobes of the brain. Going a little further, he finds a heart on the left 
side. He brilliantly calculates that there is another heart on the right 
side. Unfortunately, he stumbled over that one. 


“Tt is this silent swerving from accuracy by an inch, that is 
the uncanny element in everything. It seems a sort of 
secret treason in the Universe... Everywhere in things 
there is this element of the quiet and incalculable.” 


Close examination of crystals in the mineral world, and of real 
honeycombs in the world of bees, shows that they are not accurately 
regular, geometrically speaking. When the deviations from regularity 
is small in a crystal, there will still be a high degree of geometric order. 
It is considered as a crystal with defects. These small defects, however, 
highlight the importance of understanding imperfection. These defects 
are common in the crystalline world; they play a critical role in the 
actual formation of the crystal; and they affect the resulting physical 
properties of the crystal. Similarly, defects that occur in the symmetry 
of weather patterns, are signals of change. 
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Chapter 8 
The Problem of Plateau 


Another principle that operates throughout the known Universe is that 
spheres and circular patterns are everywhere. We find them at the 
atomic level, in raindrops, in the shape of some bacteria, peas, soap 
bubbles, the Earth, the planets, the orbits of planets, the stars, the shape 
of galaxies, and even in the shape of highs and lows on the surface of the 
Earth. 

What are the common links between matter, and the space that 
matter occupies, that leads to the circular or spherical patterns and 
structures? 

One common thread that runs through all phenomena in the Universe 
is that the sphere has the least surface area for a given volume and is 
the most suitable structure for restraining internal forces. The exact 
nature of the forces are immaterial, since they can be nuclear, electro- 
static, magnetic, surface tension, elasticity, hydrostatic, centrifugal, 
convective, gravitational, etc. The type of forces that operate in any 
given structure are determined partly by the size, amount, and the kind 
of matter, in a given amount of space. For examples: man is controlled 
by gravitation; a water beetle by the surface tension on the surface of a 
pool of water; while bacteria are controlled by the viscosity of the fluid, 
Brownian movement, and electrostatic charges. The forces controlling 
high and low pressure centers are usually expressed as pressure 
differences, centrifugal, gravitational, convective, coriolis forces, etc. 


The Conic Sections 


The geometrical pattern of a sphere or a circle becomes lost from time 
to time due to the unbalancing of the forces that would normally lead to 
a spherical shape. To what new forms do unbalanced spherical patterns 
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change? They often change to shapes or curves known as conic sections, 
which were discovered in the fourth century B. C., by Menaechmus, 
and more completely investigated by Apollonius in the third century 
B. C. These conic sections are formed by the intersection of a plane and 
a right circular cone (a solid generated by rotating a right triangle 
around one of the legs of the 90° angle). See Figure 8-1, which shows a 
double cone. 


Figure 8-1. 
The conic sections: 
A circle 
B_ ellipse 
C_ parabola 
D_ hyperbola 
E point 
FG straight line 





If a plane is sliced through the cone in such a way that the plane is 
perpendicular to the axis of the cone, we get a section of the cone that is 
a circle (Figure 8-1 A). If the plane cuts the circular cone obliquely to 
the axis, we get a section of the cone that is an ellipse (Figure 8-1 B). 
If the cutting plane is parallel to one of the sides of the circular cone, we 
get a parabola (Figure 8-1 C). If the plane intersects each of the two 
cones, we get a hyperbola (Figure 8-1 D). If the cutting plane is tangent 
to one of the sides of the circular cone, we get a straight line (Figure 
8-1 EF). And if the cutting plane is outside the cone, but touches at 
point E, we get a point (Figure 8-1 E). 

The mathematics and other details of these shapes are explained in 
any elementary book on geometry. All we want to establish at this time 
is that a structure with the shape of any given one of the conic section 
be transformed into a different kind of conic section under the 
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imposition of proper deforming forces. For example: a hyperbolic 
shape can drift into a parabolic shape; a parabolic shape into an elliptical 
one; an elliptical into a circular, and a circular into a dot; and many 
other combinations. Are we far afield from the weather map? Of course 
not! We are laying the groundwork for analyzing the myriad of 
configurations that highs and lows take on the surface of the Earth. 


Surfaces of Revolution 


We now come to Plateau’s surfaces of revolution, which are surfaces 
of objects that are symmetrical around an axis. They represent 
examples of other shapes into which conic sections can be transformed. 
These other shapes, inevitably, are involved in the shapes of various 
weather phenomena from the size of huge storms to the size of small 
clouds. These principles were discovered in 1873 by Joseph Plateau. He 
found that there are only 6 types of symmetrical surfaces that can be 
formed by oil globules or soap bubbles. A bubble can be blown up into a 
sphere, or shaped into a plane surface, cylinder, unduloid, catenoid, or 
nodoid. See Figure 8-2. 
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Figure 8-2. Five of the six surfaces of revolution formed by a film 
of oil or soap. The nodoid is not shown because only sections of it 
exist in nature. 

a. A soap bubble floating in air forms a sphere. 

b. A ring dipped in a soapy solution will create a plane surface 
soap film inside the ring. 

ec. A soap bubble between two rings can be stretched apart 
until it takes the shape of a cylinder. 

d. The cylindrical form of the soap bubble is stretched still 
further to give the shape of a catenoid. 

e. A bubble of oil stretched a proper distance between two 
rings will cause the lower portion of the cylindrical shape to bulge 
(due to gravity, surface tension, etc.), thereby forming the 
unduloid structure. 


All these surfaces are related and can easily slip from one to another. 
The mathematical relationship between them was first shown by 
Delaunay (8) in 1841. He proved that the mathematical curves shown in 
Figure 8-3, which are generated as roulettes of the conic sections, can 
be used to create the shapes of Figure 8-2. 
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Figure 8-3. Roulettes of five of the conic sections. The conic 
sections are shaded except for the radius line inc. The dot, in each 
case, represents the focal point that traces the actual roulette 
pattern. 

a. Straight line traced by the center of the circle. 

b. Unduloid traced by one focus of an ellipse. 

c. Semi-circle traced by one of the focal points at the end of 

a straight line. 
d. A catenary traced by the focal point of a parabola. 
e. A nodoid traced by the focal point of a hyperbola. 


Take two curves lying in the same plane. Assume one of the curves to 
be fixed in position (in Figure 8-3, the baseline is considered to be the 
fixed curve). The curve that moves is rolled (no sliding permitted) on 
the fixed curve. Any point connected with the rolling curve describes a 
curve called a roulette. If we roll a circle, an ellipse, a parabola, a 
hyperbola, and a short straight line on the baseline, we will get the 
forms shown in Figure 8-3. 

If we roll an ellipse on the baseline, either one of its foci will trace a 
wavy line which is the unduloid—in the figure, we show the curve 
formed by only one of the foci. 

As can be seen in Figure 8-4, every ellipse has two axes (one axis 
passes through the two focal points, with the other axis at right angles 
to it and passing through the center of the ellipse). We find that the 
more unequal the length of these axes, the greater will be the swings of 
the undulation of the roulette. If the two axes are equal, the ellipse 
becomes a circle. The curve created by the rolling center of a circle is a 
straight line parallel to the line on which it is rolling. This roulette line, 
when rotated around the baseline, creates a cylinder. So we can see 
that the unduloid changes to a cylinder when the ellipse reduces to a 


B 


Figure 8-4. An ellipse, where 
AOA’ is called the major axis; 

A A BOB?’ is called the minor axis; 
F and F’ are the two focal points; 
and 0 is the center. 
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circle. If one axis of the ellipse decreases to zero length but the other 
axis still has a definite length, then the ellipse is reduced to a straight 
line with one focus at each end. This generates a roulette of 
semi-circles. These semi-circles, in turn, rotate around the baseline to 
create a series of spherical surfaces. 


Collapse of Cylindrical Structures 


Plateau also proved that a cylinder of liquid is not a structure of 
stable equilibrium if its length is longer than the circumference (about 
3.14 times its diameter). A long cylindrical liquid rod, like in Figure 8-5, 
if it could be assembled and then left by itself, would immediately 
collapse into a row of equally sized and equally spaced drops. There is a 
very simple law that the distance between the centers of the drops is 
equal to the circumference of the cylinder. 


Figure 8-5. A cylinder of liquid can not exist for long if its length 
is more than approximately 3.14 times its diameter. 

In the above example, the cause of collapse would be due, mainly, to 
surface tension. Surface tension is that property which causes the 
surface film of all liquids to try and take a form which has the least 
surface area; in other words, a sphere. 

Plateau was able to show by his experiments that any disturbances 
formed at distances less than the circumference of the cylinder would 
result in a configuration as in Figure 8-6. The disturbance would affect 
the curvature of the outside surface in such a way as to make the 
surface tension push the bulges (shown in the figure) back and pull the 
hollows outwardly. What if the bulges are farther apart than the 
circumference of the cylinder? Then the sharper curvature of the 
skinnier parts will force the liquid in the skinnier part into the parts 
that are already wider. Thus any such disturbance would cause the 
bulges to separate still farther, or cause the whole thing to break into 
drops. Before the break-up occurs, the drops are joined by narrow 


Figure 8-6. The liquid cylinder 
in Figure 8-5 can change to the 

<a i unduloid shape when it is 
disturbed. 
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necks of liquid (Figure 8-7a). These narrow necks split themselves up 
into smaller secondary droplets (Figure 8-7b). When dealing with 
different substances, there will be variations in the actual results 
obtained. These variations are determined by such things as the 
viscosity, the inertia of the fluid, etc. 


5 5 . Figure 8-7. Continuation of the 


break-up of the cylinder of 


Figure 8-5. 
° Cor po) : 


Plateau explains the formation of the smaller beads as follows: 


When contact is nearly broken between two big spheres, there is still a 
narrow thin neck. The fluid does not flow easily out of this neck into the 
larger spheres because of internal friction. This thin cylinder now acts 
like another cylinder, but of smaller circumference. Therefore, it also 
breaks up when the length becomes greater than the new, smaller 
circumference. The length is usually such that it breaks at two points. 
This leaves an end piece attached to each sphere, which is absorbed, 


and a small sphere in the center. Sometimes the same process of. 


formation of a connecting thread is repeated a second time between the 
small intermediate bead and the larger sphere. In this case, there are 
two additional beads of still smaller size on each side of the first small 
one. This whole process can be observed in a spider web. The thread of 
a web is formed from a secretion of the spider’s glands. It comes out as 
a semi-fluid cylinder which breaks up into little connected beads which 
then harden. See Figure 8-8 for an enlarged view of a strand of spider 
web. 


Oe ree Oo SOO 


Figure 8-8. Strand of spider web that has been magnified 
approximately 200 times. 


This process can also be seen in the breaking of a wave against a 
seashore. As the wave approaches the shoreline, it presents a long, 
smooth horizontal cylindrical edge. This cylindrical edge breaks up at a 
given moment into an array of little jets which then subsequently break 
up into foam. At the same time, we find that the back of the wave which 
was previously smooth, will have ridges and gullies. The jets are 
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caused by the breakup of the cylindrical edge, as explained by Plateau, 
while the ridges between the gullies mark the lines of easier flow 
determined by the position of the jets. See Figure 8-9. 





Figure Figure 8-9. Artist’s conception of a breaking wave. 


You can take a piece of glass tubing; heat it, and then draw it out. 
You will form an unduloid portion as in Figure 8-10a. If you blow on the 
other end, you will form another unduloid of opposite curvature as in 


Figure 8-10b. 
a b. 


Figure 8-10. A glass tube, where the pattern in a. is produced by 
pulling the heated glass tube, and b. is produced by blowing into 
the heated glass. 

Wilhelm F. Hofmeister (1824-1877) (9) dipped the long root hairs of a 
water plant, such as Trianea, in a denser fluid containing glycerine. 
The sap of the cells would diffuse outwards; the protoplasm would 
separate from the surrounding wall, and then lie loose as a cylinder of 
protoplasm inside the cell. Soon thereafter, it would show signs of 
instability and break up into little spherical globules, as shown in 
Figure 8-11. The narrow surroundings of the spherules prevent them 
from taking a completely spherical form, giving instead the unduloid 
pattern trying to separate into spheres. In between, we have the 
relatively regular beads of smaller size. 


i Oe. 


LA 


Figure 8-11. Break-up pattern of Trianea, a water plant, when it 
is placed in a solution of glycerine. 





Spheres, cylinders, and unduloids are the most common shapes 
among the forms of small single celled organisms—in the processes of 
growth and decay, they readily transform from one form to another. 
Figure 8-12 shows some examples. 
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Figure 8-12. Different forms of 
the flagellate “monad”, Distig- 
ma proteus. 





' The sphere encloses the greatest volume with the least surface area if 
there are no outside constraints. On the other hand, some other 
Plateau configurations are subject to outside constraints, which results 
in different shapes for the surfaces of minimum area (other than the 
sphere). These outside constraints may be caused by a pipe which 
supports a soap bubble; in the case of cells, by partial or complete 
hardening of the cell walls or surfaces; etc. Joseph Louis Lagrange 
(1736-1813) developed the formula for finding a minimal surface for the 
boundary of any given closed curve in space. This formula is referred to 
as the problem of Plateau, who solved it with his soap films in 1873. 


The Splash of a Drop 


This brings us to A. M. Worthington (10) and his study of splashes. 
He points out that what Plateau developed for a straight cylinder of 
liquid also applies if this straight cylinder is bent into aring. This ring 
will break up into a ring of drops. 

In another article (11), he showed a series of drawings representing 
the splash of a drop of mercury 0.15 inch in diameter that fell 3 inches 
onto a smooth glass plate. Figure 8-13 is a selection of these drawings 
that show the progression from a single drop to a final smaller drop in 
the center surrounded by 12 still smaller drops separated equally from 
each other at an angle of 30°. The significant feature from the standpoint 
of weather, is the orderly and systematic angular and circumferential 
arrangement of the rays (and finally droplets) around the center of the 
splash. 


The Center of a Structure is Related to its Shape 


In another area, we find that Lord Rayleigh (1842-1919) (12) dealt 
with the Plateau phenomenon by analyzing its implications on the 
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Figure 8-13. A series of time lapse drawings showing the splash 
of a drop of mercury onto a glass plate. 


stability and instability of turbulence. But no one has mentioned how 
this phenomenon applies to large scale patterns of high and low 
pressure centers over an entire hemisphere. Of course, there are many 
different forces involved, but recognizing the conic sections and 
Plateau’s curves are helpful in understanding the shapes of highs and 
lows as seen on hemispheric weather maps. Locating the exact centers 
(or focal points) of highs and lows is extremely important, as will be 
seen in the many charts used to analyze what happened at 1230 GMT, 
7 December 1950. Recognizing the type of shape of a vortex is an aid in 
locating its center. You must keep in mind that the true shape of the 
Plateau figures on the surface of the Earth are distorted on the polar 
stereographic map due to the projection. 


Chapter 9 
The Chladni Figures 
and Wavenumbers 


While investigating the various tones of music, Ernst Chladni (1756- 
1827) made a classic experiment to show the effects of harmonic 
vibrations. He spread fine sand over a glass or metal plate and set it 
into vibration with the bow of a violin by scraping the bow along one 
edge of the plate. The bow would alternately stick and slip in rapid 
succession on the edge of the plate to create waves of sand (also sound 
waves). He would hold the plate between his fore finger and thumb; the 
point where the plate is held is, of course, a node where there can be no 
movement. The bow sets up waves that move across the plate and then 
are reflected from the edges. The reflected waves become 
superimposed on the new waves coming from the bow edge. This 
results in symmetrical patterns of nodal lines where the plate is not 
moving. Figure 9-1 shows square and circular plates that are being held 
in the center. The type of pattern created depends generally on: 





Figure 9-1. Chladni figures showing different vibration patterns 
for square and circular plates. 


91 


92 


Singer’s Lock: The Revolution in the Understanding of Weather 


the point or points of support and their location; the point where the 
bow is touched to the plate; the frequency of the vibration which is 
influenced by the speed the bow is moved; and the properties of the 
plate itself, such as thickness, volume density, elastic strength, etc. 

The symmetry of the Chladni figures is partially determined by the 
symmetry of the plates chosen. A circular plate can have an infinite 
number of symmetry lines through the center. 

The plate acts like a cymbal or drum and breaks up into vibrating 
parts separated by the lines which do not move. This is an example of 
stationary vibration. All the points on one side of a line are moving in 
opposite direction from the points on the other side of the line (up and 
down). The sand slides off the moving parts and gathers along the nodal 
lines. 


Two Modes of Vibration 


The vibrations of a two-dimensional system can be broken down into 
two different systematic, types of modes. First, if we consider a 
circular plate, there can be a set of nodal diameters that will give one 
type of symmetry, as in Figure 9-2. In this example, the nodal 
diameters divide the circular plates into 4, 6, and 8 sectors to give what 
is known as the circumferential wavenumber of 4, 6, 8. Theoretically, 
the number of diameters can increase to 5, 6, 7, 8, and on to infinity, 
unless there are restraining forces to prevent a large number of 
diameters. 





Figure 9-2. Chladni plates with nodal diameters of 2, 3, and 4 
which give wavenumbers of 4, 6, and 8 respectively around the 
circumference. A nodal diameter of 1 does not occur when the 
edge of the plate is free to move. 

Second, there can be a set of nodal circles, to give another type of 
symmetry, as in Figure 9-3. Nodal circles divide the circular plate into 
2,3, 4, 5, 6, etc. rings, to give what is the radial wavenumber of 2, 3, 4, 
5, 6, etc. 

We can also have nodal diameters and circles occuring simultaneously 
as shown in Figure 9-4. 


The Chladni Figures and Wavenumbers 





Figure 9-3. Chladni plates with nodal circles only, that divide the 
plates into 2, 3, 4, and 5 parts. 





Figure 9-4. Various combinations of circumferential and radial 
wavenumbers occurring simultaneously. 


As a matter of interest, Figure 9-5 shows a three-dimensional 
perspective view of some of the patterns of vibration of a clamped 
circular plate used in telephone receivers and small condenser 
microphones. 





Figure 9-5. Modes of vibration of a clamped circular plate. 
Courtesy of Harry F. Olsen, Musical Engineering, McGraw-Hill 
Book Co., Inc., 1952. 
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What we see on the Chladni type plates is none other than the same 
phenomena described by wavenumber earlier in Figure 5-2. This time, 
however, we have two separate wavenumbers operating simulta- 
neously: the circumferential wavenumbers represented by Figure 9-2; 
and the radial wavenumbers (nodal circles) shown by Figure 9-3. In 
addition, the Chladni plates are nothing but another manifestation of 
Plateau’s surfaces of revolution. The different, three-dimensional 
shapes that form on a flat circular plate behave in a similar manner, 
even though different forces are involved. In this case however, the 
plates do not break up into small drops due to the high tensile strength 
of the materials of which it is constructed. 

The phenomena that we associate with weather, such as winds, 
clouds, precipitation, etc., take place in a relatively thin film of air 
above the surface of the Earth. This thin film of air resonates in a 
manner similar to the vibrating Chladni plates. At any given time of the 
year, there is an equatorial belt insulating some of the weather activity 
in one hemisphere from the weather activity in the other hemisphere. 
Therefore, we will analyze only one hemisphere, the Northern 
hemisphere, due to the Equatorial separation in some of the weather 
effects, and due to the lack of data, and in order to simplify this first 
presentation, ever, of the charts shown in the latter part of this book. 


Some Differences between the Hemispheric 
Cap of Air and Chladni Plates 


A disturbance set up along the circumference of a circular Chladni 
plate will propagate automatically to the diametrically opposite side. 
This serves to prevent odd wavenumbers, since there is always a 
matching wave for any given wave, due to the stiffness of the metal 
plate, among other reason. 

The thin film of air over the Earth is not a flat, solid plate as in the 
Chladni experiments. The film of air in which the main weather 
phenomena take place is hemispherically shaped, immensely flexible or 
elastic, extremely mobile, and slippery. Therefore, a disturbance along 
the circumference of a group of geometrically related vortexes will not 
always propagate or show up as a resonant disturbance on the 
diametrically opposite side (you will see clusters of vortexes spaced in a 
circular arc around a central vortex, in the upcoming charts). This 
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means that odd wavenumbers of the type shown in Figure 9-6, are 
possible in weather phenomena. Nevertheless, there are many times 
when a disturbance on the circumference of a group of geometrically 
related vortexes will show resonant waves at a diametrically opposite 
end. This type of situation can be considered as occurring wherever we 
see three vortexes lined up in a straight line. The vortex in the middle 
can be considered as being the center of the geometrical configuration. 
We will see a number of these features in my chart series. 


Figure 9-6. Odd wavenumbers of 3, 5, and 7 along the 
circumference of a circular configuration. 
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Chapter 10 
Quantum Units and 
Angular Numbers 


Everything is Packaged in Quantum Units 


Everything in the Universe comes in packages (quantum units), large 
or small. Everything comes in a fixed range of sizes from one extreme, 
where it is never found in a smaller size; to the other extreme, where it 
is never found in a larger size. This applies to eggs, oranges, dogs, cats, 
men, women, and even stars in the heavens, etc. These larger packages 
or quantum units, can always be broken up into smaller elementary 
quantum units. It is useful to enumerate what some of these smaller 
units are. We will list them like this: 


1. The elementary particles, such as the proton, neutron, and 
electron, are small structural units. 

2. The atom is the smallest structural unit that matter can be 
divided into without changing the properties of the matter. 
The different atoms, of course, are built up of different 
numbers and combinations of protons, neutrons, and 
electrons. 

3. The molecule is the smallest structural unit into which a 
chemical substance can be subdivided and still have the 
properties of the substance. 

4. The crystal occurs when the molecules of any solid material 
are arranged in a fixed geometric pattern. 

5. The energy of an electromagnetic wave (such as a light 
wave, radio wave, etc.), is quantized into small bundles 
called photons. 


So everything is made up of varying numbers of the same type of 
“bricks”, but in varying sizes and varying geometric shapes. 


Some Factors that Determine the Size of an Object 


The actual size of an object is determined by the forces acting on the 
object. We find that all living cells, depending on what type they are, 
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vary little from a certain average size, and no cell can grow larger than 
a certain absolute magnitude. Some factors that can limit their size are: 
gravity, surface tension, heat, light, etc. It has also been shown that 
there is a limit to the amount of cytoplasm that can surround a living 
nucleus, and that the nucleus itself has a limitation to its size. 

One of the factors limiting the size of a human body is the circulatory 
system, which can keep the body warm or cool only within certain size 
limitations. Another factor limiting size is the ability of the bones and 
muscles to support the body weight against the force of gravity. 
Beyond a certain absolute size, the body would become immobile, or the 
supporting structure of bones and muscle would collapse. 

In a similar manner, the stars are also found to be limited to a certain 
size range. It is a surprising fact that the mass of stars and even 
nebulae all fall within the average range of 10'° grams of matter per 
star. Gravitation draws matter in towards the star center, but the 
radiation outward is an opposite force leading to the disintegration 
of the star. The two forces approximately balance each other to keep 
the amount of matter in the average range while the star is in existence. 


Some Factors Determining the Quantum Sized 
Vortex on a Surface Weather Map 


In the face of all the evidence throughout the Universe that most . 
things come in packages, large or small, it would be surprising if 


weather vortexes did not show a minimum size limit and that larger 
sized highs and lows would be multiples of the minimum or quantum- 
sized vortex. One of the factors for the limiting quantum size of a high 
or low would certainly be linked to the depth of the atmospheric layer of 
air (which varies with the temperature among other reasons). We must 
keep in mind that the temperature of a column of air (and the 
subsequent depth of the atmosphere) varies greatly from winter to 
summer, and from polar regions to the equatorial zone. You may recall 
from Chapter 4, that Bénard found the diameter of the cells to be 
approximately 3 times their depth, so that if the depth of the liquid 
varied, the cells diameters also varied. 

The surface of the Earth is completely covered every day with highs 
and lows—the total number must always be a whole, rational number, 


since there is no such thing as a part of a high or low. The smallest high 
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or low on a surface hemisphere map (above the equatorial belt at 
any given point in time could be considered as the elementary quantum 
unit. Any other high or low on the map would be of a size that is 
equal to, or 2, 3, 4, 5, etc., times as big as the fundamental vortex. If 
a map were to be magnified and drawn showing more detail than is 
shown on the hemispheric map, you would find in many situations, a 
group of tiny vortexes instead of one single large vortex. The single 
large vortex that is shown on the map, in this case, is the center around 
which the other vortexes cluster. Every other vortex center that is 
stationed in any other location on the Earth will react to the effects of 
the cluster of vortexes as if it were indeed, a lone vortex with only one 
center; since the air is generally rising upwards over the whole area of 
the cluster. So we would find that there would be a whole number of 
smaller sized quanta units inside the single main vortex—in the same 
manner as molecules being made up of atoms, and they in turn, being 
made up of protons, electrons, and neutrons. Smaller sized units (too 
small to be shown on a hemispheric polar stereographic map) can break 
the minimum sized units that are actually drawn on the polar 
stereographic map into 2, 3, 4, 5, etc., parts, exactly, depending on the 
situation. I do not consider it unreasonable to say that this process of 
subdividing larger units can be continued right on down to the spacing 
of clouds. 

The concept of a minimum quantum size for vortexes has been very 
useful to me in my investigations and has been one of the theoretical 
underpinnings that helped me develop the charts that you will soon be 
looking at (if you haven’t already). I may not have the final explanation 
in this matter, but many new discoveries have been made, nevertheless, 
at times, by using partially correct theoretical knowledge. This in turn 
led to a further advance in the understanding of a given problem. This 
new advance sometimes altered the original theories on which the 
advance was made. The concept of quantum-sized vortexes, while 
useful in explaining some features of the charts, is not vital to the under- 
standing of the charts, which show the spatial arrangement of vortexes 
(regardless of size). 

Some further thoughts on the quantum principle. Oranges can grow 
from a tiny size to a nice fat, juicy shape. Likewise, a high or low can 
grow from a tiny disturbance of a few miles (or even smaller), to one 
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that stretches for thousands of miles. The principle of quantum size, as 
I visualize it, is that there are preferred sizes for a given vortex. If the 
vortex is not a quantum size, then it will change very rapidly (by pulses 
of growth or decay) to the next higher or lower quantum size (which can 
be 1, 2, 3, etc., times the basic quantum unit). This reminds us of the 
Chladni plates where the sand slid rapidly to the nodal positions when 
the plate was vibrated. 


“Diffraction Grating” for Finding the Quantum Vortex 
and also for Exposing Simple Geometric Configurations 


Wave numbers can be thought of as wave lengths or wave distances, 
since we are breaking a circumference up into a certain number of parts 
when we calculate wave number. Each part of the circumference 
represents an actual distance. When converting wavenumbers into 
distances on a polar stereographic map, we express the distance in 
degrees of latitude. One degree of latitude always represents the same 
distance of 60 nautical miles anywhere on the map. We don't use 
degrees of longitude to measure distance, because distance between 
any two longitude lines varies when going from the pole to the equator. 

When we look at the weather map for 7 December 1950, we find that 
the closest distance between any two vortexes (high or low) is in the 
range of approximately 3.75 degrees of latitude. Vortex centers 
#83 and #84 are separated by approximately 3° (see the Identification 
map, pg 109); while #66 is 4.3° from #65, and 4.1° from #67. We see 
that the vortexes represented by points #65, #66, #67 do not look 
like closed circular shapes as drawn on the map. There should be 
no confusion for those readers who have little acquaintance with 
weather maps, since every high or low of any size, always has a 
closed circular type of pattern, even though a map may not show all the 
fine details. A more detailed description of the charts is given in the 
next chapter. I have found that the 3.75° distance is close to what 
seems to be the smallest quantum unit of spacing between any two 
vortex centers in the winter season (since fundamental sizes are likely 
to vary with changes in temperature). 

In 1912, Max Laue (1879-1960) came to the conclusion that X-rays 
were really very short light waves, and the length of the light waves 
was in the same range as the distance between the atoms in a crystal. 
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Friedrich and Knipping carried out the experiment which showed that 
X-rays are waves and crystals are regular arrays of atoms spaced at 
equal distances apart. They developed a tool that measured the 
distance between the atoms, which at the same time served to measure 
the length of the light wave. This tool is the well-known diffraction 
grating, which is a system of close, equidistant, parallel lines ruled ona 
polished surface. Laue suspected the spacing of the atoms in advance; 
he said that the wavelength of X-rays would fit neatly into the spaces 
between the atoms. 

Since the closest spacing between any two vortex centers seems to be 
in the neighborhood of 3.75°, we have a clue as to what wavelength to 
use for making a tool (similar in principle to the diffraction grating) for 
analyzing the angular separation between 3 or more vortex centers and 
the radial spacing between centers. I have found that the use of 1.875° 
(half of 3.75°) will give greater detail, since half the distance between 
any two vortex centers can be considered as the radial distance of each 
of the vortexes in the direction of the line joining them. See Figure 10-1. 


Figure 10-1. Half the distance 
between two vortex centers will 
give an indication of the radius 
of each vortex. 


be 978 pl 

If we divide the 360° circumference of a circle by 1.875°, we get a 
wavenumber of 192. Table VI gives the value in degrees of each of the 
192 divisions. We note that the angles of 30°, 60°, and 120° (and their 
submultiples) occur in this table and also the angles of 45°, 90°, and 
180° (and their submultiples). These, of course, are the angles that 
occur in triangular, square, and hexagonal configurations, as can be 
seen in Figures 10-2 through 10-6. The occurrence of these angles on a 
weather map would be one of the indications that a regular geometric 
shape exists. 

Figure 10-2 shows three imaginary vortexes arranged in a triangular 
formation. We will find the angles of 60° prevailing between their 
centers when they are in an equilibrium position with regard to each 
other. 
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01°01.875 
02°03.750 
03°05 .625 
04°07 .500 
05°09.375 
06°11.250 
07¢13.125 
08¢15.000 
09°16.875 
10°18.750 
11°20.625 
12¢22.500 
13¢24.375 
14°26.250 
15°28.125 
16¢30.000 
17¢31.875 
18¢33.750 
19°35.625 
20°37 .500 
21°39.375 
22°41 .250 
23°43.125 
24°45.000 
25°46.875 
26°48.750 
27°50.625 
28¢52.500 
29°54.375 
30°56.250 
31¢58.125 
32°60.000 


33°061.875 
34¢063.750 
35°065.625 
36°067.500 
37¢069.375 
38°071.250 
39¢073.125 
40°075.000 
41°076.875 
42°078.750 
43°080.625 
44082.500 
45084 .375 
46°086.250 
47¢088.125 
48¢090.000 
49e091 .875 
50°093.750 
51°095.625 
52°097.500 
530099 .375 
54¢101.250 
55¢103.125 
56°105.000 
57°106.875 
58¢108.750 
59e110.625 
60¢112.500 
61¢114.375 
62¢116.250 
63°118.125 
64¢120.000 


TABLE VI 
65°121.875 097¢181.875 
66°123.750 098¢183.750 
67°125.625 099¢185.625 
68¢127.500 100¢187.500 
69¢129.375 101¢189.375 
70¢131.250 102°191.250 
71¢133.125 103¢193.125 
72°135.000 104¢195.000 
73°136.875 105°196.875 
74¢ 138.750 106°198.750 
75140.625 107¢200.625 
76° 142.500 108¢202.500 
77° 144.375 109°204.375 
78° 146.250 110¢206.250 
79¢148.125 111¢208.125 
80°150.000 112¢210.000 
81¢151.875 113¢211.875 
82¢153.750 114¢213.750 
83¢155.625 115¢215.625 
84¢157.500 116¢217.500 
85¢159.375 117¢219.375 
86¢161.250 118¢221.250 
87¢163.125 119°223.125 
88¢165.000 120¢225.000 
89°166.875 121°226.875 
90°168.750 122¢228.750 
91¢170.625 123¢230.625 
92¢172.500 124°232.500 
93°174.375 125°234.375 
94¢176.250 126¢236.250 
95°178.125 127¢238.125 
96°180.000 128¢240.000 


129¢241.875 
130¢243.750 
131¢245.625 
132¢247.500 
133¢249.375 
134©251.250 
135¢253.125 
136¢255.000 
137¢256.875 
138¢258.750 
139°260.625 
140¢262.500 
141°264.375 
142°266.250 
143¢268.125 
144¢270.000 
145¢271.875 
146¢273.750 
147¢275.625 
148¢277.500 
149¢279.375 
150¢281.250 
151¢283.125 
152¢285.000 
153¢286.875 
154¢288.750 
155¢290.625 
156°292.500 
157°294.375 
158°296.250 
1590298 .125 
160¢300.000 


161¢301.875 
162¢303.750 
163¢305.625 
164¢307.500 
165¢309.375 
166¢311.250 
167¢313.125 
168¢315.000 
169¢3 16.875 
170°318.750 
171¢320.625 
172¢322.500 
173¢324.375 
174¢326.250 
175¢328.125 
176¢330.000 
177¢331.875 
178¢333.750 
179¢335.625 
180¢337.500 
181°339.375 
182¢341.250 
183¢343.125 
1840345 .000 
185°346.875 
186¢348.750 
187¢350.625 
188¢352.500 
189¢354.375 
190°356.250 
191¢358.125 
192¢360.000 


Figure 10-2. Three imaginary 
vortexes (drawn as circles) in a 
stable equilateral formation. 


Next, we will look at angles formed by the centers of four regularly 
arranged vortexes. There are two ways in which four vortexes can 
come together, as shown in Figure 10-3. In Figure 10-3a, we find the 
angles of 90° and 45° predominating, while in Figure 10-3b, we find 
the angles of 60° and 120° predominating, which is the stable condition. 

If we have a nuclear or central vortex, we find that there are two 
general arrangements possible, as in Figure 10-4. In 10-4a, we find an 
extension of the square formation (Figure 10-3a) with the angles of 90° 


Figure 10-3. Two different 
regular arrangements of four 


vortexes, 


drawn as 


circles, 


showing the different angles 
formed between their centers. 
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Figure 10-4. The angular relationships for two different regular 
arrangements of vortexes around a central vortex. 





and 45° predominating. And in 10-4b, we have the nuclear hexagonal 
arrangement with the angles of 120° and 60° predominating. 

In Figure 10-5, we show the arrangement of 5 vortexes in a 
pentagonal form. 


Figure 10-5. In the pentagonal 
arrangement, we find angles 
of 72°. 


There are many permutations and combinations possible, but I will 
show one more common configuration in Figure 10-6, which shows a 
variation of 4 vortexes in a formation, but with 4 other vortexes nesting 
around them. The predominant angles are still 90° and 45°. 


Figure 10-6. Four vortexes ina 
square array, with four others 
nesting in the square formation 
in an outer ring, giving an 
octagonal array. 


Construction of the Weather Tool 


After this diversion into angular formations, we now turn to the 
actual construction of a tool that can be used on a weather map. See 
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Figure 10-7 for a reduced view of the tool, which is a protractor 
covering the full 360° circle with the unique feature of being divided 
into sectors that are all equal to 3.75°. The angle of 1.875° has been 
chosen as the harmonic element to test for resonance. The reason for 
using the 3.75° spacing, instead of the 1.875° spacing, is that it reduces 
the clutter of too many lines, especially near the center. 




















Figure 10-7. A reduced view of the “diffraction” tool used to 
construct the charts in this book. 


This tool, consisting of a transparency, may seem disarmingly simple. 
The unique feature, as you will shortly see, is that it is a “diffraction 
grating”, or “tuning fork”, if you please, for the weather map. If I did 
not introduce this tool, you would find the examples I show in the 
succeeding pages to be intriguing, but you would be baffled if you 
attempted to duplicate the results. You would wonder how the 
accuracy shown could be obtained with the commonly available 
protractor. 


Other Possible Weather Tools 


There are other types of “diffraction gratings” that can be 
constructed for a weather map if we use a different wavelength. If we 
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use a minimum wavelength of 2.25°, we get a wavenumber of 160. 
Table VII gives the value in degrees of each of the 160 divisions. In this 
table, we note the angles of 36°, 72°, 108° and all their submultiples. 
These are the angles that occur in pentagonal configurations. We also 
find the angles of 22.5° and 180° etc., which also occur in Table VI. 


TABLE VII 
01°02.25 330074.25 65¢146.25 097¢218.25 129¢290.25 
02°04.50 34°076.50 66°148.50 098¢220.50 130¢292.50 
03°06.75 35°078.75 67¢150.75 099¢222.75 131°294.75 
04°09.00 36°08 1.00 68¢153.00 100¢225.00 132°297.00 
05¢11.25 37¢083.25 69°155.25 101°227.25 133¢299.25 
06°13.50 38¢085.50 70°157.50 102°229.50 134¢301.50 
07°15.75 39°087.75 71¢159.75 103°231.75 135¢303.75 
08¢18.00 40¢090.00 72¢162.00 104°234.00 136°306.00 
09°20.25 41°092.25 73°164.25 105°236.25 137°308.25 
1022.50 42°094.50 74°166.50 106°238.50 138°310.50 
11°24.75 43°096.75 75°168.75 107¢240.75 139¢312.75 
12¢27.00 44°099.00 76°171.00 108¢243.00 140¢315.00 
13¢29.25 45101.25 77°173.25 109¢245.25 141¢317.25 
14°31.50 46¢ 103.50 78°175.50 110¢247.50 142¢319.50 
15¢33.75 47°105.75 79°177.75 111¢249.75 143¢321.75 
1636.00 48¢108.00 80°180.00 112¢252.00 144¢324.00 
17°38.25 49e110.25 81¢182.25 1130254.25 145¢326.25 
18¢40.50 50¢112.50 82¢184.50 114°256.50 146°328.50 
19¢42.75 51°114.75 83¢186.75 115¢258.75 147¢330.75 
20°45.00 52¢117.00 84°189.00 116¢261.00 148¢333.00 
21°47.25 53°119.25 85¢191.25 117°263.25 149¢335.25 
22°49.50 54¢121.50 86°193.50 118¢265.50 150°337.50 
23°51.75 55¢123.75 87¢195.75 119¢267.75 151¢339.75 
24¢54.00 56°126.00 88¢198.00 120°270.00 152¢342.00 
2556.25 57°128.25 89¢200.25 121¢272.25 153°344.25 
26°58.50 58¢130.50 90¢202.50 122¢274.50 154°346.50 
27°60.75 $9°132.75 91°204.75 123¢276.75 155¢348.75 
28°63.00 60°135.00 92°207.00 124¢279.00 156¢351.00 
29°65.25 61¢137.25 930209.25 125¢281.25 157¢353.25 
30°67.50 62¢139.50 940211.50 126¢283.50 158¢355.50 
31°69.75 63¢141.75 95°213.75 127°285.75 159¢357.75 
32°72.00 64¢144.00 96°216.00 128¢288.00 160°360.00 


If we use still another minimum wavelength of 2.8125°, we get a 


wavenumber of 128 for 360°. Table VIII gives the value in degrees of 
each of the 128 divisions. In this table, we find the angles of 45°, 90°, 
180°, and their submultiples. 

Upon examination, we find that many of the angles in Table VI also 
appear in Table VII, but more of them appear in Table VIII. The angles 
of Table VII are the angles associated with the pentagon. While there 
undoubtedly are some pentagonal formations present to help fill the 
space on the surface of the hemisphere, they are not as numerous as the 
common space fillers, such as the hexagon, the equilateral triangle, the 
square, and their various manifestations and complications. 
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01°02.8125 
02°05.6250 
03°08.4375 
04°11.2500 
05°14.0625 
06°16.8750 
07°19.6875 
08°22.5000 
09¢25.3125 
10°28.1250 
11°30.9375 
12¢33.7500 
13°36.5625 
14°39.3750 
15°42.1875 
16°45.0000 
17°47.8125 
18°50.6250 
190¢53.4375 
20°56.2500 
21¢59.0625 
22°61.8750 
23°64.6875 
24°67.5000 
25°70.3125 
26°73.1250 
27°75 .9375 
28¢78.7500 
29°81 .5625 
30°84.3750 
31¢87.1875 
32.90.0000 


33¢092.8125 
340095.6250 
350098 .4375 
36¢101.2500 
37°104.0625 
28¢ 106.8750 
39¢109.6875 
40¢112.5000 
41¢115.3125 
42¢118.1250 
43¢120.9375 
440123.7500 
45°126.5625 
46°129.3750 
47° 132.1875 
48¢135.0000 
49¢137.8125 
50¢140.6250 
51¢143.4375 
52°146.2500 
53°149.0625 
54°151.8750 
55¢154.6875 
56°157.5000 
57¢160.3125 
58¢163.1250 
59°165.9375 
60¢168.7500 
61°171.5625 
62¢174.3750 
63¢177.1875 
64¢180.0000 


TABLE VIII 


65°182.8125 
66°185.6250 
67¢188.4375 
68¢191.2500 
69¢194.0625 
70¢196.8750 
71°199.6875 
72¢202.5000 
73205.3125 
74¢208.1250 
75°210.9375 
76¢213.7500 
77°216.5625 
78¢219.3750 
79¢222.1875 
80°225.0000 
81°227.8125 
82¢230.6250 
830233.4375 
84e236.2500 
85°239.0625 
86°241.8750 
87°244.6875 
88¢247.5000 
89e250.3125 
90°253.1250 
91°255.9375 
92¢258.7500 
93¢261.5625 
94°264.3750 
95°267.1875 
96°270.0000 


097¢272.8125 
098¢275.6250 
099°278.4375 
100¢281.2500 
101°284.0625 
102°286.8750 
103¢289.6875 
104°292.5000 
105¢295.3125 
106¢298.1250 
107¢300.9375 
108¢303.7500 
109°306.5625 
110¢309.3750 
111¢312.1875 
112¢315.0000 
113¢317.8125 
114¢320.6250 
115¢323.4375 
116°326.2500 
117¢329.0625 
118¢331.8750 
119°334.6875 
120¢337.5000 
121¢340.3125 
122¢343.1250 
1230345 .9375 
124¢348.7500 
125¢351.5625 
126°354.3750 
127¢357.1875 
128¢360.0000 


We will shortly make an analysis of the weather at 1230 G.M.T. on 
7 December 1950, in which we consider 104 disturbances, large and 
small, occurring in the Northern Hemisphere. There are many smaller 
or obscure disturbances occurring over the hemisphere that have not 
been entered or considered, due only to lack of accurate data with which 


to make calculations. 


All 104 (and the additional ones that are not 


analyzed) are like players in a symphony orchestra, each with his or her 
own instrument. How do we bring order out of the large array of waves 
that are being generated simultaneously? We use the principles of 


harmonic analysis —not statistics. 


The 1.875° angle is used intwo ways: First, as the harmonic element 
to test for resonance with other vortexes along the radial distance 
outward from a vortex; and second, along the circumference of any 
appropriate circular ring. Refer back to Figure 9-4, for a visual picture. 
The use of the other two harmonic elements shown in Table VII and 
VIII (or others that may come to mind) would expose formations of 
interest, but they are not shown to keep this book from becoming too fat 
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and monstrous. Keep in mind, one of the main purposes of this first 
book is to establish, beyond any doubt, that there is an undreamt of 
order in the arrangement of all the features on a surface weather map. 
Order of a magnitude that no one in the field of meteorology thought 
was even possible, and would certainly seem difficult to prove with an 
ordinary surface weather map that was drawn prior to the advent of 
computers and satellites. The charts I show in this book can only give a 
glimpse of a few of the “beasts” that almost seem alive as they roam 
about the surface of the Earth to give us the weather we experience. 


Chapter 11 
General Explanation of the Charts 


Why December 7, 1950 was Chosen for Analysis 


The title of this book, perhaps, should have been: ‘Whatever 
Happened to the Weather over the Northern Hemisphere at 1230 
G.M.T., 7 December 1950?”. I chose that moment in time to show the 
order and the symmetry of weather patterns. The type of regularity 
shown is present all the time, continuously, and has been present ever 
since the Earth has had its atmosphere; and will exist for as long as the 
Earth cares to remain in one piece with an atmosphere. This regularity 
also exists on all the planets in the Universe that have an atmosphere. 

Nevertheless, the date of December 7, 1950 was chosen for two 
special reasons. First, and foremost, there were no satellite observa- 
tions or computer calculations available to draw and interpret the maps 
of 1950. I wanted to show that uncanny regularity and accuracy of the 
weather maps was present, even though the skilled analysts who drew 
the maps, at the time, did not fully appreciate how good they were. 
Second, a map was chosen with a significant number of highs and lows 
for which a center could be defined with a minimum of controversy. 
There are many days in the series of Historical Weather Maps where 
the centers of the highs and lows are difficult to define. This difficulty 
may be due to the distorted shapes of some of the weather systems, or 
the failure of the analysts to identify the pressure centers exactly — they 
never considered the centers to be that important—this attitude is still 
held by most present day meteorologists. There are many other days 
that could have been used quite satisfactorily, instead of December 7, 
1950, but I chose it simply because it seemed the best of the first seven 
days, when I started checking that month. 
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Why June 6, 1944 was Chosen 


I also include a short analysis for 1230 G.M.T., June 6, 1944, the date 
of the invasion of Europe by the Allied Forces in World War II. The 
importance of the weather forecast for that day is well known and it has 
been analyzed and reanalyzed many times over. The analysis that I 
show has never been made or seen before. 

I chose the date of June 6, 1944 to show that the day of December 7, 
1950 was not unique, if any of my readers should wonder. In addition, 
we gain the insight that the principles established for a wintry day in 
December, are the same in the month of June. I have personally 
checked every recognizable pressure center for every day of every 
Historical Weather Map for all the months from August to March, 
inclusive, for all the years 1940 to 1965. I have found that the same 
rules illuminated in the examples of this book always apply; you might 
have to scratch your head occasionally, but everything is always in 
order. 


Some Rules Followed in the Drawing of the Charts 


Some general, preliminary information, will help in understanding 
how the charts for December 7 were constructed. In the Identification 
Map (page 109), a number has been assigned to every high, low and col, 
that I have chosen to use in the charts. There are additional points on 
the map that could have been included, but were not for the following 
reasons: 


1. Because their centers are poorly defined. 

2. Because of the additional cost in time, labor, and materials 
to make extra charts and to explain them. 

3. Because their use would not alter the major conclusions 
that are developed by the examples shown. 


The order in which the numbers were chosen and the pattern formed 
by the numbers have no special significance. It was Daniel Bender’s 
suggestion to start the numbers at the top and work down. 

In the charts, lows, highs, or cols will usually be referred to, only, by 
a given number. For example, high number 58 will be referred to 
simply as #58; low number 76 will be referred to as #76, without 
designating it as a low; likewise, the col at point number 52 will be 
referred to as #52. 
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Register crosses are used in the Identification Map to show the actual 
location of the centers for a given high, low, or col. 

Table IX is a listing of the latitude and longitude for each of the 104 
points chosen. These numerical values were measured on the master chart 
used to construct the charts in this book. The register crosses in the 
Identification map were located carefully, but the values indicated in 
the table take priority for accuracy in all cases. The actual values that 
were chosen depended on a multitude of factors and principles. It is not 
possible to present all of the principles used in this first opening book. 
Nevertheless, I can not lay claim to infallibility as to the locations of the 


TABLE IX 

# Lat. Long. # Lat. Long. # Lat. Long. 

1 8.4N 126.7E 36 61.1N 12.7E 71 74.1N 88.0W 
2 6.7N 104.5E 37 62.7N 27.1E 72 65.3N 109.1W 
3 23.38N 105.3E 38 68.0N 25.5E 73 61.9N 113.0W 
4 25.1N 91.7E 39 72.5N 21.8E 74 53.9N 125.4W 
5 22.5N 84.3E 40 75.9N 52.8E 75 66.4N 126.2W 
6 17.0N 76.8E 41 71.1N 61.5E 76 55.38N 145.2W 
7 23.7N 58.5E 42 68.1N 64.7E 77 45.0N 172.0W 
8 17.8N 53.9E 43 71.0N 96.2E 78 37.5N 173.5W 
9 2.8N 33.4E 44 80.7N 75.0E 79 28.0N 142.1W 
10 14.8N 36.9E 45 81.0N 97.0E 80 27.1N 131.1W 
11 16.5N 38.9E 46 58.6N 145.2E 81 38.0N 124.2W 
12 34.1N 28.0E 47 39.0N 144.2E 82 37.6N 109.9W 
13 42.8N 33.4E 48 44.6N 149.7E 83 45.0N 112.8W 
14 42.1N 44.8E 49 48.1N 163.2E 84 48.0N 112.4W 
15 48.5N 62.1E 50 51.1N 64.5E 85 48.8N 115.6W 
16 50.9N 65.7E 51 53.2N 165.3E 86 55.6N 74.7W 
17 51.8N 77.7E 52 60.2N 174.1W 87 538.3N 71.0W 
18 52.2N 84.3E 53 66.5N 170.0E 88 50.8N 68.3W 
19 51.9N 91.6E 54 69.2N 171.3W 89 45.2N 44.4W 
20 28.2N 122.9E 55 76.2N 178.0E 90 28.4N 48.0W 
21 27.1N 134.9E 56 80.0N 152.8E 91 38.6N 84.1W 
22 34.7N 133.3E 57 77.2N 140.0W 92 41.5N 86.1W 
23 43.4N 129.4E 58 82.9N 120.5W 93 43.6N 91.0W 
24 46.8N 132.0E 59 76.3N 56.2W 94 35.1N 97.4W 
25 55.0N 115.0E 60 67.6N 26.8W 95 32.2N 105.2W 
26 51.3N 110.3E 61 43.0N 5.8W 96 27.8N 105.9W 
27 58.0N 104.5E 62 32.8N 23.2W 97 22.2N 103.3W 
28 59.9N 47.0E 63 41.5N 24.9W 98 23.0N 94.9W 
29 50.4N 35.3E 64 42.0N 34.0W 99 28.9N 93.8W 
30 35.0N  7.1E 65 48.0N 31.4W 100 20.1N 71.3W 
31 38.1N 6.9E 66 49.0N 25.1W 101 12.2N 77.8W 
32 41.0N 6.9E 67 46.9N 19.8W 102 11.9N 83.9W 
33 48.7N 11.7E 68 71.1N 66.3W 103 14.1N 91.1W 
34 55.2N 3.0E 69 68.4N 78.0W 104 13.5N 109.5W 
35 59.0N 2.5W 70 66.0N 84.8W 


General Explanation of the Charts 


centers (especially for the obscure points), and further analysis might 
lead to slight alterations. Nevertheless, the accuracy of Table IX can be 
seen from the wide range of symmetry patterns developed in the 
charts. These symmetry patterns could not exist or would be distorted 
to unrecognizable shapes, if there were any significant errors. 


Some Unusual Aspects of the Charts 


It may come as a surprise to you that the symmetry patterns shown 
in the charts are not affected by location in mountainous terrain or in 
the open sea; that patterns are also not affected by the size, shape, 
intensity, or distance between the highs and lows that make up the 
elements of the symmetry patterns. This is not to say that the type of 
symmetry that occurs has not been caused or influenced by these 
factors. These symmetry patterns reach out in all directions across the 
hemisphere, regardless of their cause or causes. 

Other features of the weather maps, such as troughs, ridges, and cols 
are also part of some type of symmetry pattern. As a matter of fact, 
every change in curvature of the isobars on the surface chart fit 
precisely into some symmetry pattern—this, however, is not proven in 
this book. 


Some Simple Definitions of Simple Weather Terms 


A few definitions are in order for those of you who are not hard-core 
meteorologists. Isobars are lines that are drawn on charts to indicate 
points of equal barometric pressure along a surface of constant height. 
This surface can be sea level or any level at any height desired above 
sea level. The winds usually blow at some relatively small angle with 
respect to these isobaric lines, so that an isobaric pattern is a general 
indication of the direction the wind is blowing. A trough is a change of 
curvature in the isobars where the wind that blows along the isobars 
moves in a counterclockwise direction. A ridge is also a change of 
curvature in the isobars where the wind that blows along the isobars 
moves in a clockwise direction. A col is a point where there is no wind 
at all between two or more adjacent highs, or between two or more 
adjacent lows. 
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Singer’s Lock: The Revolution in the Understanding of Weather 


What is the Center of a Low or High 
and how is it to be Determined? 


It is extremely important to locate the centers of highs and lows with 
as great an accuracy as possible, (contrary to current belief by most 
meteorologists). The charts would have been difficult to construct 
without having accurate center locations of the pressure centers. When 
making angular measurements and calculations between three or more 
pressure centers that are any distance up to 12,000 miles apart, small 
errors in the location of the centers can be greatly magnified. When the 
center can be easily located by the shape of the isobars, there is no 
problem; but in a large number of cases, there appears to be no 
organized center. A large mis-shapen rock composed of minerals with 
varying density also has no apparent or visible center. Nevertheless, a 
center of gravity can be found, and can be invaluable for making 
calculations involving force and torque when the rock is moved. 
Similarly, since force and torque are also involved in the movements of 
high and low centers; a center of action can be located for them, even if 
there appears to be no organized or visible exact center. In addition, 
there are some seemingly disorganized pressure centers that are in 
reality well organized clusters of small centers inside an extended 
pressure center area. In that case, there are indeed well defined high or 
low centers, but very small ones. 

The more that a vortex departs from a circular shape, the more 
difficult it may be to locate the center. We know from Plateau’s 
surfaces of revolution that any circular shape subjected to varying 
forces can change into the other conic surfaces of revolution related to 
the ellipse, parabola, hyperbola, etc. As an empirical observation, we 
find that most lows and highs elongate, breakup, and become 
distorted—generally into an elliptical shape. The parabolic and 
hyperbolic and other shapes undoubtedly occur, but from a practical or 
empirical standpoint, any irregular vortex is considered as being 
elliptically shaped or consisting of several circular and elliptical shapes. 
Pressure centers #40, #37, and #39 are elliptical in shape, just to name a 
few on the map. 

Changes in the length of either or both the major and minor axis will, 
of course, change the shape of the ellipse. A question now arises: 
What is the center of an elliptical high or low? I have found (on the 


General Explanation of the Charts 


Historical Weather Maps) that the symbols “L” and “H” (which stand 
for low or high) stamped somewhere inside a vortex center, are 
generally quite accurate; and usually identify a point that can be 
recognized as the center point, equivalent to point O in Figure 8-4, or 
one of the focal points F and F’ of the ellipse. The center of a high 
frequently lies near the center of the crossbar joining the two sides of 
the letter “H”, while the center of a low is near the junction where the 
two legs of the letter “L” meet; nevertheless, this is not always the 
case. 

This is all well and good for the internal structure of an elliptical 
vortex. However, another high or low next to an elliptical vortex may 
consider either of the two focal points or the central point as being the 
center of its elliptical neighbor. How an elliptical vortex “looks” to the 
center of a different but nearby vortex depends somewhat on which of 
the three centers of the ellipse is closest to the center of the nearby 
vortex. 

The high represented by #17, #18, and #19, and the lows represented 
by #91, #93, and #103 on the Identification Map are examples similar to 
the collapsing cylinder of Plateau’s liquid cylinders, only here we have 
air cylinders. 

I draw many straight lines on the charts. For all practical purposes, 
we can be virtually certain that any straight line that crosses an 
elliptical vortex exactly along the major axis will cross all three possible 
center points, shown in Figure 8-4. Similarly, if the line crosses exactly 
along the minor axis, we can be reasonably certain of crossing the 
center of the ellipse. In these examples, we can be fairly certain that 
the straight line is crossing the center points of the vortex. 

You may be wondering as to why I am concentrating on such 
seemingly minute details as identifying three centers of an elliptical 
vortex. If you were to ask any practicing meteorologist, he would 
probably consider it unreasonable to even attempt to identify the exact 
center, let alone three (or more) centers for any high or low on a 
weather map. Also, he might feel that the data on the Historical 
Weather Maps is insufficient and/or not accurate enough to resolve the 
question of centers in the detail that Iam considering. The charts that I 
show, as you will shortly see, will alleviate these doubts. Of course, it is 
not possible to identify all the obscure centers on a given weather map, 
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Singer’s Lock: The Revolution in the Understanding of Weather 


but it is astonishing how many seemingly irregular centers can be 
properly identified when using the proper theory and tools. 


Two Types of Chart Analysis: Circumferential and Radial 


The analysis of what happened on December 7, 1950 is broken down 
into two major divisions. In the first division, we subject each one of 30 
different points on the map to a harmonic analysis that exposes the 
circumferential patterns; while in the second division, we subject the 
chosen 30 to a radial analysis. The circumferential patterns are similar 
to the Chladni plates shown in Figure 9-2, where the diametrical lines 
break up a circumference into different wavenumbers depending on the 
number of diameters that are created. The radial patterns are similar 
to Figure 9-3, where we encounter different rings as we move out 
radially from the center of a disturbance. 


Chapter 12 
The Circumferential Charts 


Some Rules Followed in Drawing the Circumferential Charts 


In the first division of charts, we find 41 circumferential charts for 
the 30 highs and lows I have selected for detailed analysis. More than 
one chart has been drawn for some of the 30 vortexes. Some of the 
charts have dashed lines, dotted lines, and/or solid lines to indicate 
various types of symmetry. The particular type of line, whether solid, 
dashed, or dotted has no special significance. Two or more types of 
lines on the same chart are used solely to highlight or separate two or 
more different types of phenomena. The type of line used may change 
from chart to chart. The charts were drawn over a considerable period 
of time, during which, Dan and I changed certain drafting techniques. 
These drafting changes have no effect on the quality of any given chart. 

Each chart is labeled with the number of the high or low that is the 
central or nuclear vortex around which a symmetry pattern is drawn. 
Since this group of charts show circumferential patterns, we will be 
looking for patterns with rays that radiate around like the spokes of a 
bicycle wheel. We will be looking for symmetry in the spacing of the 
rays from the nuclear vortex. The spacing of the spokes on a wheel can 
be described by the angular separation between the spokes. The 
dashed, dotted, or solid lines can be considered as the spokes of a wheel 
and the angular separation of the spokes or rays is given by a whole 
number called the angular number, which is an exact multiple of 1.875° 
(see Table VI, page 101). Therefore, the angular separation between 
any two rays can be described as any number from 1 through 192. The 
value of this angular number can be read in angular degrees from 
Table VI. 
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I will now describe a little detail of this set of charts that could be 
confusing. The end of a ray starting from a nuclear center does not 
always terminate at the exact center of the high, low, or col at which it 
points. Frequently it ends a little to the right or a little to the left of the 
true position of the chosen point. These lines were drawn with the aid 
of a transparency of Figure 10-7. The transparency was centered over 
the point to be used as a nucleus, and it was immediately obvious which 
other points were lying exactly on or very close to any one of the 192 
numbered lines. If one of these lines fell slightly to the right or left of a 
chosen point, then the ray from the nuclear vortex was also drawn 
slightly to the right or left—exactly as the transparency indicated. 

Two or more of the rays are drawn so that they pass through the 
center of the nuclear vortex. This creates a crossing point which serves 
as a registration mark for the exact location of the center of the nuclear 
vortex. The rays that are chosen to pass through the center have no 
special significance. All the rays were not passed through the center so 
that they would not obstruct the center under a mass of lines passing 
through a single point. The lines used to identify the rays are thicker 
than the lines of the transparency, in order to make the charts easier to 
use. 

I have also entered the great circle distances between the nuclear 
center and the ends of the rays in each of the first 9 circumferential 
charts. This radial distance is also given in the same type of numbers as 
shown in Table VI. The circumferential numbers are entered near the 
center in the angle formed by any two rays radiating out from a nuclear 
center. The radial numbers, on the other hand, are entered at the ends 
of the rays. 


A little additional clarification is now added to reduce the chance for 


any misinterpretation of what is being done. The angular numbers near 


the center of the nucleus represent the angles (when converted to 
degrees) between any two adjacent straight lines (each of which 
represents a small circle on the globe). What we will see are symmetry 
patterns involving arcs or portions of small circles. Hereafter, I will use 
the abbreviation “cu” when referring to the angular number units that 
can be measured between any two rays when working with 
circumferential type patterns; i.e. 14 circumferential angular units will 
be called 14 cu. 


The radial distance, however, is given in angular numbers (which can 
be converted to degrees of latitude) that are a measure of the great 
circle distance between the central vortex and the point at the end of 
the ray. A line drawn to represent the great circle distance would be 
slightly curved and could not be represented by the straight line shown 
as a ray (except when the line passes through a pole). The distance 
along the straight line of a ray is also slightly larger in value than the 
great circle distance. Hereafter, I will use the abbreviation “ru” when 
referring to the units of the radial angular number that represents the 
radial great circle distance. 

In the charts that now follow, I start with points near the center of 
the map (near the North Pole). The succeeding points are located at 
lower latitudes. There is no special significance in this order, other than 
the fact that points near the map center are more completely 
surrounded by other identifiable points. 

You may have been “unnerved” occasionally in the previous chapters 
by remarks such as: “as will be shown in the charts that follow” or “the 
charts at the end of the book”—well, congratulations—we will now 
really investigate “the charts at the end of the book”. 


Chart #58 


First the obvious symmetry. On one side of the straight line joining 
#81 and #40, there are two angular numbers of 14 cu that are opposite 
each other and two angular numbers of 34 cu in the middle. Could you 
get this pattern by throwing darts at a dart board? Look again; #40 has 
a radial distance of 11.3 ru, #39 has 12.4 ru, while #81 has 24 ru, which 
gives a ratio close to 2:1, if we use the average value of #39 and #40. 
That’s not the end of it; #55 has a radial distance of approximately 6.5 
ru, while #60 has 12.7 ru—this is almost 2:1 again. 

#60, the other leg of the symmetry pattern involving the angular 
number 11, has a radial distance of 12.7 ru, which compares closely with 
#39 at 12.5 ru. We can’t expect everything to be perfectly neat, since 
we do have a dynamic system that is not in perfect balance or equil- 
ibrium. 

It must be emphasized that this example was selected to show 
circumferential symmetry. A simultaneous radial symmetry of any 
kind is a revelation. 
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Now, a word about the exact point chosen as the center of #58. It has 
the shape of two separate ellipses joined together. Here we have a case 
of multiple centers with the dominating center located at or near the 
spot where the “H” is marked. 

A complete analysis of #58 would require that at least two and 
probably three centers be chosen around which the various symmetry 
patterns -could be exposed. This type of analysis would give the 
maximum number of symmetry relations for the conglomerate vortex 
identified simply by the number 58. The point I chose seemed to give 
the best overall symmetry. 

We will now recall the discussion of Figure 7-23, where the most 
regular symmetry patterns surrounding any given point will occur 
when we choose the preferred positions in any system where there is 
some type of regular spacing of the points. Remember, that any 
position chosen, even if not a preferred one, will show some type of 
symmetry, only if the points in the surrounding area have any type of 
regularity. 

Whenever there was any uncertainty as to the location of the center 
for any given vortex in the charts, the point that was finally chosen, 
was the point that gave the maximum number of symmetry relation- 
ships with the surrounding points. This, of course, was not the only 
factor considered in locating a center, but nevertheless, a highly 
important factor. 

I chose not to break up #58 into two different sections with different 
centers, since there are enough other examples to establish the nature 
of the symmetry pervading the weather map. 

If you are not 100% satisfied with my claim of order in the 
arrangement of all points over a hemisphere (from this first chart), 
please look at the next chart. 
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Chart 455A 


In this choice of a symmetry pattern for point #55, we find that 6 is 
the common factor of the angular numbers of 12, 18, and 36. We find 
that the circumferential pattern has four 18’s, one 36, two 12’s balanced 
by one 24, and a 14 and 22 that add up to 36 to complete the ring of 
192 numbers. The solid lines were drawn to three points to show that 
they are related by the angular numbers of 48, 64, and 80. These 
translate into 90°, 120°, and 150° which are in the ratio of 3:4:5. 

This chart was drawn to show a circumferential symmetry pattern of 
points around point #55, with no consideration of any kind as to the 
radial distance of each of these points from the center. But, careful 
scrutiny will show that point #58 has 6.5 ru, #51 which is opposite has 
12.5 ru, while point #76 has 13.3 ru; point #26 has 18.9 ru which is 3 
times 6.5 approximately. 

Point #46 is a radial distance of 11.2 ru from point #55, while point #86 
is a radial distance of 21.6 ru (almost 2 to 1) from point #55. This is ona 
straight line joining three points. In addition, point #99 is 32.8 ru away, 
which is almost 3 to 1. Point #45 (8.1 ru) and point #77 (16.8 ru) are 
nearly 2 to 1. The exact center of the remnant high #77 is approximate 
but does probably lie along the line drawn from #55 to #77. Point #6 
(40.6 ru) is related to point #45 (8.1 ru) in the distance ratio of 5:1. 

A symmetrical circumferential pattern is simultaneously locked into 
simple radial relationships. In legal terms, I rest my case that there is 
great order in the arrangement of all points of interest on a hemispheric 
weather map. However, if there are any doubters left at this point 
kindly take a look at the next chart. 
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Here we have another symmetry pattern showing the angular 
number 48 balanced by an angular number sum of 40+8. An angular 
number of 48 represents an angle of 90°. What we see is a pattern of rays 
forming two right angles next to each other, with a spray of two rays 
spaced at 8 angular units away from one of the legs of one of the right 
~~. angles. This leg which is the ray to #86, is shown as a solid line. 
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N Here, the symmetries involve cu units of 16 and 17, s¥\ 3 é 
\. with four 16’s balanced on each side by two 17’s each. Ke ee fae f 
‘There is a 33 left over, which is of course 16+17, and 4) ® 
magically, the 11 that is needed to complete the sum Wt \"\AR3 .2/ ** 
of 192 cu of circumference, is % of 33, for a ratio of 3:1. Very neat! 
Just for the sake of curiosity let us analyze a few of the radial distances. #72 (17.6 ru) 






Ne is nearly opposite #8 (35.1 ru) for a ratio of 2:1. #78 with 28.2 ru is almost opposite #12 _® os 
with 28.3 ru, fora 1:1 ratio. #60 with 15.1 ru is almost opposite to #26, with 16 ru, and _- “Be 


% #18 with 15.5 ru, which are close to a 1:1 ratio. #49 with 20.8 ru and #76 with 21.1 ru of 
Bee are virtually equal to 3X7; while #78 with 28.2 ru and #12 with 28.3 ru are about 4X7; 
which leaves #8 with 35.1 ru at 5X7. A mere coincidence? . ie 
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Chart #45B 


From the principle of superposition of waves, we know that we can 
have independent waves occurring simultaneously. Each wave can do 
its own thing, as if there were no other waves around. In this analysis 
of point #45, we have extracted another symmetry pattern coexisting 
around the same point. Here we find that a large portion of the 
atmosphere of the Northern Hemisphere is resonating at an angular 
number of 10 around point #45. Of the nineteen points that are linked in 
this angular mode, we find that the centers of nine of the points at the 
ends of the rays are not controversial as to location and are very good 
hits. These nine are #42, #37, #34, #55, #90, #88, #93, #78, and #21. If 
the other ten points were removed, we would still find an unusual, 
balanced symmetry pattern, with the separation between rays at 10 cu 
or a whole number multiple of 10 cu. Not willing to leave it at that, I 
continued the exploration with good results for the 10 extra points 
numbered: #5, #61, #67, #66, #63, #84, #80, #50, #46, and #25. 

The ray that goes to #63 is not a perfect hit, but is slightly off to one 
side of the “H”. This same ray passes right near #66, which is off by a 
similar amount, but in the opposite direction. What we have is an 
example where the ray for this angular number of 10 lies exactly 
between #63 and #66. This type of symmetry on both sides of a line is 
quite common and you can find it everywhere that you look on a 
weather map. This is an example of longitudinal glide reflection of the 
type shown in Figure 7-9. So it is not unreasonable to consider that this 
ray, which passes between #63 and #66, can be added as an additional 
good hit to be added to the original eight. 

Points #46 and #25 are poorly defined, but their centers appear to be 
reasonably located on one of the rays for the angular numbers involving 
10 cu. Points #5 and #80 are poor hits for the centers, but they have 
been entered as a matter of interest. #55 and #84 are very close hits, 
but not perfect. I must add that most meteorologists would consider 
such small distances (as are involved in the close but not perfect hits) as 
being not discernible in any type of measurement they usually make. 
Any slight variance, however, stands out sharply in the light of the 
rules of Singer’s Lock. 

You might ask: “How do cols fit into these symmetry patterns?” You 
will find that cols do indeed fit into the patterns, empirically, as can be 


seen in the charts. Point #50 is the col between #49 and #51. Theoreti- 
cally, there is no difficulty in understanding why. If the centers of 
highs and lows show an orderly arrangement in space, then the center 
point in between any two highs or lows must reflect a similar type of 
symmetry, just from mechanical considerations alone; in the same way 
as the center point on a bar joining the two bells of a dumb-bell. 

Now we come to the fascinating points of #61 and #67. They 
represent the terminal ends of the symmetry pattern with 10 cu as the 
fundamental unit. When we go (in an easterly direction) 10 cu, exactly, 
from #63, we end up a slight distance to the east of the center of #61. I 
have joined the rays for #61 and #63 with a symbolic coil or spring to 
illuminate the elastic nature of the termination. Likewise, when we go 
(in a westerly direction) 10 cu, exactly, from #34, we end up a slight 
distance to the west of the center of #67. In a similar manner, the rays 
for #34 and #67 are joined by a symbolic spring. 

The symmetry of the way the pattern terminates is an interesting 
feature. There is an overshoot of two tiny remnant vortexes. The 
192 cu of a complete circle should have left a remainder of 2 cu when 192 
cu is divided by 10. Instead we have an overlapping at each end to 
eliminate the need for a remainder of two. 

The radial distances are entered without comment at the end of each 
ray. You can investigate these relationships for your entertainment. 

You will recall from the discussion of the Chladni plates in Chapter 9 
that the particles of sand slide off moving parts of the plate and gather 
along nodal lines. In a similar manner, we find that the disturbance (of 
which #45 is the center) has set the atmosphere into a circumferential 
oscillation with a spacing of 10 cu between components of the 
configuration. This oscillation tends to force other vortexes to line up 
along the nodal positions separated by 10 cu, since vortexes that are not 
exactly on the nodal line tend to slide towards that line in the same 
manner as the sand particles on the Chladni plates. 

Of course, #45 is not the only disturbance in the hemisphere. There 
are other centers that are growing or decaying at the same moment in 
time. The ones that are stronger and are growing will tend to force 
other vortexes to line up into resonant nodes. The weaker disturbances 
will tend to lose control of the vortexes in their respective nodes. 
Whether any given low or high is moving towards any special nodal line, 
or away from any special nodal line is determined by the resultant of the 
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forces. The predominantly stronger and growing disturbances will 
naturally have a stronger influence. In summation, any vortex or col 
that is near any given line of symmetry will tend to move towards or 
away from that line in accordance with the well established principles of 
wave interference. Ifthe conflicting forces are in resonance, the nodal 
lines will strengthen. If the interference is non-resonant, then the nodal 
lines will be destroyed. 

One other point of interest is to be noted: #34, #88, and #78 are all 
common to charts #45 A and B. This is one way in which different 
symmetry patterns are linked to each other through the nuclear #45. 

These two symmetry patterns for #45 should prove decisively by 
themselves that there is an ordered arrangement of all the vortexes 
over the hemisphere. Just to be on the safe side, however, let’s look at 
the next chart. 
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In this example, we find that 8 cu is the key factor. Here we have 
one of the rays (radiating from #40) ending at the col #31, which is 
between #30 and #32. All the other rays end quite accurately at 
their respective vortexes, except for #26 and #65. They are both on 
a straight line through the nuclear #40. If the straight line joining 
. #26 and #65 were to be rotated, ever so slightly, in a counterclock- 
wise direction, the centers of both would lie exactly on their 
respective nodal rays. Perhaps they were both driven from this ‘. 
nodal position by other approaching vortexes. 
The radial distance of #65 (22.7 ru) and #31 (22.9 ru) are related 
* to #103 (46.6 ru) by a ratio of 1:2 (almost); while #42 (4.6 ru) and 
t #103 (46.6 ru) are in a straight line and have a ratio of 1:10. The 
radial distances for the other centers are not entered because they 
: will be shown in greater detail later on. 
Is all this enough proof for you? If not, let’s explore one more +,» 
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there is one 9 cu. I suppose you guessed it already; the ratio of 27 
to9is 3:1. #37, #34, #90, #69, #72, and #26 are good hits, and the 








remaining three are okay, but not great. Beg eT ates 
Now we will explore the radial aspects of these vortexes. #372 / |. va 
(5.3 ru) and #53 (21 ru) give a ratio of 1:4. #37 (5.3 ru) is also ina, © en ae ° 
ratio of 1:3 with #15 (16 ru) and #69 (15.9 ru). #34 (10.1 ru), #727 "fe nt 
(20.5 ru), and #90 (30.4 ru) are in a 1:2:3 ratio. “ he oie * ae 
It must be emphasized once again that this pattern of symmetry*: =" _ yen 2%, t 
; : ped ph. i eee 4 \: 
was generated only as a circumferential pattern. Subsequent > ae ea A ag AE Ate 






investigation revealed the radial symmetry shown above. as ae 
Let’s look at yet another chart, for those that demand still one 74~ 
more example. : 








Chart #39 
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Chart #42 


The center for #42 was chosen as the point where the warm and cold 
fronts meet. The symmetry with 10 cu as the lowest common 
denominator is obvious. There is one 18 cu and one 4 cu to complete the 
ring. Only #45, #39, #37, #76, #18, and #90 have the rays going right 
through their center. These were the points on which the symmetry 
pattern was set up. The additional points used were added as a matter of 
interest only, since they represent obscure vortexes and some of the 
points do not make perfect hits with the ends of the rays. The nuclear 
vortex in this example does not consider these additional points as being 
obscure. It is obscure to us, only because we are trying to analyze a 
map that was drawn without foreknowledge by the ones who drew it, that 
there were resonant oscillations which could be identified with accurate 
locations of centers. 

In spite of these difficulties, there are also elements of radial 
symmetry. #40 is 4.6 ru out from the center and this is across from #16, 
which is 9.2 ru, for a ratio of 1:2. #16 (9.2 ru) and #8 (27.1 ru) are 
approximately 1:3. #11 (28.9 ru) is almost directly opposite #76 (29 ru). 

#40 and #69 are both on a single straight line joining #42, even though 
the ray from #42 is broken to permit the entry of the numerical data. This 
is also true for the points of #39 and #90. 

There are additional symmetry patterns around #42 that are not shown 
which you can ferret out on your own. I am only showing some of the 
major highlights, in the understanding of Singer’s Lock and all of its 
ramifications. 

I think that you are now 183% convinced that the scattering of highs, 
lows, and cols over a hemisphere is not a wretched, amorphous 
arrangement; but is instead, the arrangement of a highly polished 
diamond with many facets. Nevertheless, I will now toss in 183 more 
charts as additional proof for the inevitable few remaining hold-outs that 
need additional arm-twisting to be convinced. 
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Chart #37 


In this example, the rays end on the center of most of the points 
chosen. Only #8 and #69 are off slightly. The symmetry is not as uniform 
as in the previous examples, but is still impressive. We find that 15 cu 
and 14 cu predominate with two 20s side by side; the 7 cu is of course half 
of 14 cu. 

The points creating the three separate 4 cu have radial distances that 
are fascinating. #88 (25.9 ru) and #8 (25.9 ru) are exactly 1:1; while #86 
(25.1 ru) and #7 (23.6 ru) are almost 1:1. This is quite an angular balance 
in both the circumferential and radial directions, even though #7 and #8 
are relatively obscure centers. An additional twist is #60 (11.9 ru) and #7 
(23.6 ru), both nearly in a straight line, show a ratio very close to 1:2; 
while #15 (12.7 ru) is nearly opposite to both #86 (25.1 ru) and #88 (25.9 
ru) which gives a very close 1:2 ratio, if we take the average value of #86 
and #88. #34 (7.7 ru) and #61 (14.6 ru) are almost in the ratio of 1:2, while 
on the opposite side we have #42 (8.7 ru) and #18 (16.7 ru) at almost 1:2; 
and while #18 (16.7 ru) and #30 (16.2 ru) counterbalance each other by 
nearly 1:1. 

#18 (16.7 ru) finds a counterpart in #30 (16.2 ru); while #30 (16.2 ru) 
and #51 (31.8 ru) are counterparts in the ratio of almost 1:2. In 
conclusion, #18 (16.7 ru) and #76 (33 ru) are counterparts in the ratio of 
almost 1:2; while #12 (15.3 ru) and #90 (31.1 ru) are counterparts in the 
ratio of almost 1:2. 
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Chart #60 


In this example, all the rays hit very close to the center of the selected 
vortexes. We find that the symmetry pattern is established by the 
predominating angular number of 11 cu, with 10 cu, 12 cu, and 13 cu also 
occurring. The angular number of 23 cu is of course composed of an 11 
plus a 12; a 6 plus a 7 add up to a 13; and a 6 is one half of a 12. 
Interestingly enough, we find the two 6 cu are almost symmetrically 
opposite to each other. I have not shown the radial distances on this 
chart and in the succeeding charts in this series. After all, this series is 
concerned with showing circumferential symmetry throughout the entire 
map. I had added the radial data on the previous charts to spice things 
up. But enough is enough—for now! 
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Chart #76 


In this chart we find two different symmetry patterns. Starting with 
#96 and moving in an easterly direction, we find that the angular spacing 
varies in a systematic manner by going from 3 cu to 6 cu to 9 cu to 12 cu, 
after which it decreases to 11 cu and 10 cu and then another 11 cu (if you 
add 7 cu and 4 cu together). The rest of the cycle ends in a symmetrical 
factor of 4 cu. Points #11 and #3 were drawn in as a matter of curiosity, 
to show that there is no feature of any kind on the map that is not 
involved in some symmetry pattern. 

The unusual feature of this map is the regular increase by a factor of 
3 cu from #96 to #90. This type of uniform increase in spacing is the 
classical parabolic or step rate of increase in which a quantity varies in a 
simple additive manner. The cluster or ‘“‘packet’’ of vortexes were 
apparently moving as a group that ran into a braking action. This 
pattern is just a glimpse into one of the vast arrays of combinations being 
generated by all the centers of action on the weather map at that 
moment. 
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In this chart all the rays end pretty close to centers of the chosen points. The a, 

common symmetrical factor for angular measurement in this chart is of course — 

“: 8 cu. We also find that the one 6 cu and the one 10 cu add up to 16 cu; while the 

one 28 cu and the one 4 cu add up to 32 cu to balance out the symmetry around 
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, he rays hit all the center points quite accurately. The common symmetrical © 
~ | denominator in this one is 13 cu, with one 10 cu left over to complete the 192 cu. 7% 
f 65 cu is 5 times 13 cu. #13 was inserted, since it fit just nicely as one of the 13 cu OY, ae 
% segments. 
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{ Inthis chart, the rays hit all the center points quite accura 
# and #100, which are slightly off. 
The symmetry of this pattern comes from the common 8 cu. There is one 4 
12 cu opposite the one 24 cu. The 28 cu adds to the 12 cu right next to it fora 44 
sum of 40 cu, which is 5 times 8 cu. jx 
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Chart #72 A 


In this chart, dotted (------ ) lines are used for the rays when they 
terminate exactly at a vortex or col center, while dot-dash (- — -) lines are 
used when the rays terminate off-center. As usual, the symmetry pattern 
is extablished only with those vortexes that are directly at the end of a 
given ray. The other points that are not perfect hits are entered as a 
matter of interest. 

In this example, 5 cu is the symmetry feature that predominates, with 
one 6 cu and one 16 cu necessary to complete the circle of 192 cu. 
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#72. The following points are common to both symmetry patterns: #90, #76, 
~ . #69, and #41. This is one mechanism by which one symmetry wheel is linked to 
..’ « another. This pattern shows a cluster of three separate 8 cu; a cluster of three 


4 separate 28 cu; three 14 cu; two 10 cu and one 7 cu, that add up to 27 cu; and 









ey 2 ve finally, one 15 cu. 15 cu plus 27 cu equals 14 cu plus 28 cu. 
a Two heavy dashed rays are drawn, that do not go all the way into the nuclear 
- - center, so as to keep the first pattern undisturbed. These heavy dashed rays ; 
Us, terminate at #66 and #90. These two points are separated by 18 cu, and there is 
v y, Cs another 18 cu between #66 and #12. This angular spacing is shown by the two ~ 
labeled arrows. Here we see a portion of a third symmetry ring. . mY 
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In this case, #6, 
symmetry in this pattern is based on 11 cu. Inspection will show that the 10 cu ,__ 
‘is squeezed between two 11 cu, with one 12 cu on the side. The angle between e*s, 












> #49 and #79 has increased by 1 cu, to become 12 cu. This angle has taken up the aoe oy 
: * slack created by the 10 cu between #74 and #58. a eee 
There is one 15 cu between #6 and #7. There is another symmetry pattern — 7 
coexisting simultaneously with the one shown on this chart. The 15 cu was mate 
entered to show how it is hooked to #7, which is in the symmetry pattern 
involving the 11 cu. The next chart will show how 15 cu is involved in a different 
pattern. " AS 
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All the rays are hitting the center points accurately. The symmetry of this i a e 
ie ee hinges on 11 cu. The symmetry is neat. We have a 33 cu, followed by mA “6 od 
11 cu and then 22 cu, which is repeated twice. | Re 
a Se . - 7 J fee £ + f . 









aa 


Copyright© 1982 by Oscar Singer 
Drawn by Daniel Bender va 





at 
a J 
4% 


.. 




















2h \ 
e charts 


v 


h 










t 
{ “prepared for #91 to show at least four 4 
v “s: different symmetry patterns coexisting af 
:; . ~~ around this nuclear vortex. This type’, 
ha of multiple symmetry patterns exist 


ce Saar, around each of the charts presented up 

gs till now. There is no special significance ‘4 
in showing four charts for #91, other #} 2% 
to expand your understanding of PA. * 
multiple symmetry. | 
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The rays hit all the center = 
points quite accurately, except 
for #90, which is slightly off, 
and for #65 and #96, which are 
poor hits. They have been 
entered to show what is consid- 
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numbers are 15 cu and 9 cu, ° ~ 

both of which are divisible by 3, | 

““|twhich is the lowest common : ae 
denominator. There is one 9 cu, 

;one 18 cu (2X9 cu), and one 


27 cu (3X9 cu). Chart #91 A 
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The rays hit all the center points quite accurately, except for #90, #55, #76, bess a 
#96, and #70, which are slightly off. Here we find the symmetry pattern has 
added a 7 cu as asymmetry element. The 14 cu was isolated and all by itself in 
chart #91 A. We now have 7 cu, 14 cu (27 cu), 21 (37 cu), and 35 (5x7 cu). 
In addition, we have 15 cu, 30 cu (2X15 cu), and 9 cu represented by 27 cu 


(3X9 cu). The 15 cu and 9 cu present in a greater frequency in chart #91 A. 
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+ The rays hit all the center points | 
| “@ quite accurately, except for #61. The 
\ ray that hits #88, when continued, also ie A 

mee hits #34 fairly closely. Theray that hits . = 
Say 4 Gy; «4 #68, when continued, also hits #40 accu- ‘7 
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«,: 10 cu occurs in the fourth symmetry ~~ 
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The rays hit the following center,” 

points accurately: #86, #88, #100, #103, My gs 
#99, and #82. All others are so-so hits. ~ <34/ <.. 
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common symmetry element in this chart is 6 cu. A special feature is the alternating 
sequence of numbers. There are two 6 cu, with one 12 cu on either side; then there are 
two 6 cu again, this time on each side of the 12 cu. Then we have 30 cu and 36 cu alter- 
nating symmetrically to complete the ring of 192 cu. 

Let me reconstruct the manner in which this chart was assembled. First, the 
hardcore vortexes that set the basis for the chart were identified. They include #99, 
#82, and #45. Next, the points that looked good were entered, such as #53, #69, #87, 
#65, and #100. Then a search was made to see if anything fell 6 cu or 12 cu to the left or 
right of any of these vortexes that had already been entered. This search revealed the 
approximate vortexes of #76, #49, and #37. The pattern looked so neat and 
symmetrical at this point, that I looked again to see if there was anything to the south 
of #65. Sure enough, 6 cu to the south, I entered #62. That point looks like a good 
location for a second high center, since there is an elliptical bulge to the south of #69. 
This is in line with the theory discussed earlier with regard to Plateau’s drops of oil 
forming new centers and also with analysis of multiple centers for elliptical shapes. 
This is one example where this type of symmetry analysis is an aid in identifying where 
the centers of obscure vortexes may be located. 


The rays hit all the center points quite accurately ; except for #37, #49, and #76. The 
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The rays hit all the center points accurately, except for #49 and #96. The ray that goes to #65 passes a ak. 
very close to #88. The center point for the remnant low #74 is considered as being at the tip of the « “" 
front where the front changes its curvature to a northwesterly direction. 

4cu is the symmetry element for this pattern. All the angular numbers on this chart can be divided 
into a whole number by 4. There is an additional element of symmetry that is visible if we start with 
the 16 cu between #49 and #58. On both sides we have 8 cu (4 cu plus 4 cu equals 8 cu). On each side 
of the 8 cu, we have a 24 cu. On each side of the 24 cu, we have two 40 cu (one 40 cu is 4.cu plus 16 cu 
plus 20 cu), and finally we have a single 32 cu. A good one. 


Chart #93 B 
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The two rays with the dotted lines hit the center points accurately and set the basis for the 12 cu. Se 
The other rays were drawn with dashed lines, since they are not close hits. The dashed and dotted — 
lines will be used in the remainder of the circumferential charts to distinguish between good hits and 
fair hits. 





The approximate points indicated by the dashed lines on this chart seem to detract from its quality, —__ = 
but before you jump to any hasty conclusions, let us take another look at the phenomenon of te os 
longitudinal glide reflection. By careful inspection, you will see that #58 and #88 are on opposite 

_ Sides of the ray line. Likewise, #26 and #42 lie on opposite sides of their common ray. And the same a 


can be said for #12 and the obscure #14, and for the two obscure points #7. and #8. These dashed lines 

' that are approximate hits, really represent average positions between two or more points. This then . 
gives added significance to this symmetry pattern since it also uses some average positions. The 3. | 
preceding charts were examples of simple symmetry, whereas now, I have introduced a clear cut Be : 
example of complexity which involves glide symmetry. You can now go back to the previous charts * © for 
and find many other examples of glide reflection which I have not pointed out specifically. ° oe ra ay 
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This chart demonstrates two different rings. 
The inner ring is based on the fundamental 
units of 11 cu and 6 cu, while 12 cu and 18 cu 
are multiples of 6 cu. The outer ring, made up 
of the points #46, #37, #60, and #79, has been 
drawn to show that it has the fundamental of oe 

11 cu, which is a continuation of 11 cu in 
the inner ring. 
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‘ balance left and right of bilateral symmetry around the 16 cu between 
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The main symmetry element is 13 cu, 
one 14 cu. The hard core of this chart was established with #79, #80, #76, #40, 
and #51. The rest of the rays were drawn as a matter of interest. Point #48 
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This pattern involves the symmetry elements of 8 cu and 10 cu. 
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This symmetry pattern is established with 6 cu and its multiples of ee 
12 cuand 18 cu. The sum of the two odd-balls, 26 cu and 76 cu, add up to _— 
102 cu (17X6 cu). 
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The main symmetry element in this chart is 5 cu and its multiples, 
with one 6 cu and one 56 cu to complete the ring. 
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ae oan : 10 cu is the element that brings out this symmetry pattern. One lone 
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4 cu, with its multiples of 8 cu and 16 cu, gives us this symmetry pattern. 
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The hard core of this symmetry pattern was set up with #103, #99, #93, 
and #88—the rest are for interest only. The symmetry pattern is 


obviously based on 11 cu. 
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Copyright© 1982 by Oscar Singer 
Page 166 Drawn by Daniel Bender 












“e 
PR Ge One 


Ww 
i Ion! 
susnnenedh, \ 4 . a 
— wee 3 \ wie : 










MAP 
PHERE 
> GMT 
holy MODEL 
INS.SHIP 3 TaTI 


vow Wt pe 
Talal WA, 


oi A 


} a ¢ 


The symmetry pattern is based on 4 cu and 6 cu. 
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being flanked on each side separately by two 8 cu and one 18 cu. 
#104 is an uncertain position, but it was entered as a possibility. 


Chart #103 
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Chapter 13 
The Radial Charts 


Radial Spacing, General 


This division of the charts is drawn to illustrate the symmetry of the 
radial spacing of highs, lows, and cols at 1230 G.M.T. on December 7, 
1950. 

What do you hear when a symphony orchestra plays? You may hear 
several different tunes or melodies simultaneously; occasionally you 
may make out an individual instrument, but most of the time you can 
not make out the individual notes of the individual players. You can 
subject the entire orchestral music to what is called a harmonic analysis 
(first developed by Fourier) to separate the various instruments and 
sounds, or you can simply pluck each player out individually and listen 
to him or her play the individual melody. Fourier analysis requires 
some complicated mathematics—whereas listening to the individual 
player is simple enough for a child to understand. It was necessary to 
use complicated Fourier analysis to solve some of the principles of 
Singer’s Lock, but once the principles were established, the complicated 
mathematics became redundant. Each of the following charts 
represents an individual player or note of the symphony of weather 
incidents occurring simultaneously over the Northern Hemisphere. 

The lines that are drawn on the charts are used only to identify the 
points we are dealing with— nothing else—therefore they are drawn a 
little thicker and with less care than the lines on the circumferential 
series of charts. These lines were not used to calculate the distances. 
The latitude and longitude of each usable high, low, and col was 
carefully determined and then entered in Table IX. This information 
was in turn fed to a computer, which calculated the great circle 
distances between the points I used in the charts. This kept the 
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computer busy for 8 hours. These calculated values, expressed in 
angular numbers, are entered on the map, next to each point where the 
measurment applies. The other numbers which are circled are used to 
identify the points being analyzed. 

In this set of charts, I am emphasizing the radial spacing, but I will 
throw in some significant circumferential spacing similar to the first set 
of charts. 

It is desireable to keep in mind that these maps (which are only a 
small sample of the total that can be drawn) are not just a group of 
detailed examples of previously unknown facts. These maps represent 
the proof, for the first time, that there are simple whole number 
relationships in both a radial and circumferential direction that join all 
significant features on a weather map, similar to the Chladni Plates 
shown in Figure 9-4. It may be disappointing to some, that the 
mathematics of this first part of Singer’s Lock is as simple as that. The 
truth is usually simple. 


Chart #20 A 

The strong feature on this map is that #27 is 17.3 ru from #20, while 
#67 is 52.1 ru (3X17.3 = 51.9) from #20—all three points (#20, #27, and 
#67) are roughly on a straight line. Continuing, we find that #58 is 34.7 ru 
(2x 17.3=34.6), and #87 is 52.1 ru (3X17.3=51.9)—they are also on a 
different straight line with #20 —in addition, there is a slight offset from 
the straight line for #100 at 69.2 ru (4x17.3). Lastly, #23 at 8.6 ru, 
appears to be the lowest common denominator (referred to hereafter as 
LCD) for this group of points since 28.6 = 17.2, which is quite close to 
17.3. There is also a symmetry in the angles between the rays of the 
pattern that seems visually obvious, but we will not go into those 
additional details for this map. 
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with the added curiosity that the angular 


measurement between the two rays terminating at #80 and #31 has a value of 


? 


, 


the great circle distance between #80 and #31 


is 47.4 ru, which makes an almost perfect equilateral triangle formed by #20, 


#31,and #80. 


all have an LCD of about 12.1 ru 





, and #31; 


#37 
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‘The strong feature on this map is the lining up along an almost straight line of 


the centers of #43 
2:3:4. We find that #80 also has 48 ru 


35 cu (almost 3 X12). In addition 
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~ There are three different ints shown on this single map. “ 
* Cluster I: #46 is 18.2 ru, while #93 is 54.3 ru (8x18.2=54.6). In a 
addition, #76 at 36.4 ru (218.2) is in a relatively narrow beam with 
the first two. 
Cluster II: #26 at 13.3 ru is in a nearly straight line with #36 at 

os 39.8 ru (3 X13.3=39.9). 
go Cluster III: #42 at 27.9 ru is a nearly straight line with #63 at 55.6 ru 
: (2 27.9=55.8). 
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“Does point #3 exist? It is 8.8 ru from #20. #19 is 17.7 ru (2X8.8=17.6). ~ %. 7 
#39 is 35.4 ru (4x 8.8=35.2). #69 is at a distance of 43.8 ru (5x8.8=44). Even “2 / 
.«, Y& if #3 was eliminated, we find that there is a common denominator of 8.8 ru for 
/.. the other three points of this set. The final intriguing fact is that #3 is a great \, a 
. circle distance of 35.1 ru (4*8.8=35.2) from #39. A dashed line is drawn to a — r 


's #8 indicate this relationship between #3 and #39. 
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. #20 still has a few more tricks up its sleeve. 

a #78 (28.4 ru) and #77 (28.5 ru) make one side of » i 

/~ an “arrowhead’’, while #56 (28.4 ru) and #45 EEA hee, @ 
nk aa 


# (28.7 ru) make up the other side of the arrow- ; = 
: head—while #96 at 57.1 ru (2X28.5=57) is the "yf > 
central shaft of the “‘arrow”’. The visual ~*~ 
// symmetry is simple. The piece de resistance in a a 
~(' ( this whole affair is #21 at 5.7 ru, which appar- Cans 
wi ently is the LCD for this group, since 5X5.7= ~.«..,; 
fed] 28.5 exactly. Continuing, we find that #6, ~?%,3/ 
%/. which is almost in a straight line with #20 and ~\° 
* #21, is 23.3 ru (4x 5.7=22.8). 
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the obscure #25 at a distance of 14.6 ru. Does this point. 
_/« ~Yreally exist? Two times 14.6 equals 29.2. #55 at 29.1 ru and #41 at 29ru are: /. . 
7 close, with #45 at 28.7 ru, not bad either. Three times 14.6 equals 43.8. 






“~—_____ Guess what! #69 and #34 are both 43.8 ru exactly with #60 close (in distance) at %, 
ut ~43.5 ru. Note that #60 and #45, both nearly in a straight line, are 
: “f _ the two that are slightly below the value of the majority. Lastly, we note 
/ ~~. that #91, which is almost in a straight line with #55, is almost 2:1 (2x29.1= 
/ “’ 58.2). Even if #25 did not exist, the symmetry pattern would still be there. —~~_—~ 


‘Since we can see that the symmetry pattern does indeed exist, then likewise itis we | 
easy to conclude that point #25 is real (and accurate). A ari 
\ S17 a / ; 
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One last touch, the great circle distance 
30.8); and since 23.1 ru equals 37.7 


46). 


This one is a simple gem. #58 is 23.2 ru and #37 is 23.1 ru but from #26. The 7 


between #6 and #37 is 30.4 ru (47.7 


. angle formed by their rays is 23.4 cu. Similarly, 
#6 and #37 is 45.7 cu (223.1 


ox exactly, we have an isoceles triangle with the sides in the ratio of 3:3:4. ~ 
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- The LCD for this map is approximately 15 ru (or 7.5 ru : 
if you prefer). The strongest feature is #80 (45.3 ru) and 2 
+— #60 (30.3 ru), with their rays to the center separated by an 


a angle of 29.7 cu. The great circle distance between #26 and Sic ye 










Mi" * 460 is 30.3 ru (4X7.5 = 30); between #60 and #80 is 37.5 ru : 

x (5X7.5); and between #80 and #26 is 45.3 ru (6X7.5 = 45). 

“. This gives us a triangle with sides in the ratio of 4:5:6. 

. #3 (15 ru) (drawn with a dashed line since it is obscure) is 
almost in a straight line with #103 (59.7 ru), for an a \te 

<f, approximate ratio of 4:1. #76 (30.1 ru), #82 (45 ru), and . -? 

a cix #103 (59.7 ru) are close to making a straight line, if you X 
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\ _. separate axes. One axis consists . 


Si of #4, #26, #45, #69, and #91. The” End 














#15, and #12. 
oe Or you may want to look at the 


I a ~~ 
etree SS 
"#4, #15, #45, and #21 on the cir-: « rs 

7a 

es 
















lp On 
4.° 
ae 









with #26 as the center, and points “y ip t/a J 
~  @& ,cumference—with a second / ew 
‘7, partial ring farther out at double gi¥\ abo Re ¥ 


beset the radius (nearly 32 ru) formed PPE gas 







“4 


Rah Os Be at 


‘» radius of 47.6 


(2 
~ 


€ 


ay 
“s Ato 
ie. : “ 4 . " , L Ad 
4 = y e ie ogre 
, ‘4 iY “es , 
g 4 
5 is ates » as Ab . 
Ww —* o e 0 
. . 10,5 Te by 4 
Ww , » % 2 a < s E 
7 Jf A ‘ ? Xt? “Wie ee t 
Oe yas er ee A S \ an 
, iy - \ 9 ” sab | , 
| 4 SS ie: Se a a 
ane i . P \ * 
4 woe \ x 
rs fs Pah R ‘ 5 as nee 
AY: RY, 7 “he ~ eS yar +a 
a : N. 4 *, 
* 


y, 









a =A 
Pes 2 : | 451.8 Pee LY i 
ee Cees at oy 4 [BE < Me Kee \ aR [Uw . 
| , ee ae 1s [es pe Bah pe eo eee 
The most straightforward feature on this map is #20 (13.3 ru) on a nearly | ; 
’.. Straight line through #26 and #36 (26.6 ru). The rest of the points can be RS eS 
“>. considered as part of three separate waves or ringlets. The first wave front is AB ee 
#77 (26.5 ru) and #36 (26.6 ru) in the ratio of about 2:1, with the LCD of 13.3 ru. 3 
The second wave front consists of #84 (39.6 ru), #86 (38.9 ru), and #67 (38.9 ru) 
- / which are in the ratio of about 3:1 to the LCD. The third wave consists of #99 
oe "(51.8 ru) and #90 (52.3 ru) which are approximately in the ratio of 4:1. 
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The LCD on this map is about 6.2 ru. #19 (6.2 ru) is opposite #22 (12.5 ru) in ~<—~ 
« the ratio of 1:2. #22 (12.5 ru) is opposite to #30 (37.7 ru) in the ratio of 1:3. #55 =... 
& (18.9 ru) is opposite to #5 (18.7 ru) in the ratio of 1:1. #22, #26, #28, #33, #30, ** ~ 
-“" and #61 seem to be along a single axis and all have an LCD close to6.2ru. We 
—. can also take note of the ring or wavefront formed by #5, #28, and #55. “op PS. 
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An LCD of 7.7 ru is establish most striking part of this map is _~ 
the combined radial and circumferential balance between #65 (14.9 ru), #56 
- (30.7 ru), and #14 (15 ru). Their distances from #32 are in the ratio of 1:2:1,. _ 
while the angular number separating the rays is approximately 34 cu in each, 
. branch. Another cluster of symmetrically balanced elements is #14 (15 ru), #19 q 
-.” (29.9 ru), and #50 (45.8 ru). This simple ratio of 1:2:3 has a co-existing balance © 
of 16 cu in each of the two branches formed by the rays. The remaining points ~ 
are all close whole numb 
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Chart #32 B 


Here we use an LCD of approximately 12 ru. The stunning feature on 
this map is the equilateral triangle formed by #32, #81, and #20. We find 
that the position of the center of each of the three points can be measured 
with an extreme degree of accuracy because of the small size of the 
central isobar in each case. The dashed line joining #81 and #20 indicates 
a great circle distance of 47.4 ru. This compares with the other two sides 
of 47.4 ru (#20), and 47.6 (#81). We have what is almost a right angled 
spherical triangle, since an angular number of 48 does equal 90°. These 
three points are locked into a stable position relative to each other for a 
fleeting instant at the time of this map. 

We are not through with this beauty—the distance between #20 
and #9 (also with a well-defined location for the center) is 47.1 ru. 
Since #9 is 24 ru from #32, we have an isoceles triangle with the sides in 
the approximate ratio of 2:2:1 as a very neat companion to the first 
triangle. 

We can’t quit now, since #9 (24 ru) is counterbalanced in an almost 
straight line by #97 (47.8 ru) in a nearly perfect 1:2 ratio. 

What have we here! Another equilateral triangle? This time, #97, #47 
and #32 are locked in close balance, since the dashed line between #97 and 
#47 indicates a distance of 49.1 ru—not as perfect as the first triangle, 
but good. 

We still can’t let go of #97. The distance between #97 and #63 is 
35.8 ru; between #97 and #20 is 60.1 ru; and between #97 and #8 is 71.6 ru. 
All these distances are multiples of the LCD, 12 ru. There are five 
different distances radiating out from #97 to different members of this 
cluster of points that have a common LCD of 12 ru—not bad for a point 
like #97, that most meteorologists might have thought to be of no 
significance and without merit. 

To wrap up this dazzler, we see that #90 at 24.6 ru is almost perfectly 
counterbalanced in a nearly straight line with #8 at 24.7 ru (with #63 at 
12.7 ru acting as an interloper). We see that there is a ring or wavefront 
involving #90 (24.6 ru), #44 (24.6 ru), #7 (24.6 ru), #8 (24.7 ru), and #9 
(24 ru). Lastly, #93 at 36.2 ru and #100 at 36.4 ru form another ringlet. 
We can’t tarry much longer with this chart, since there are other areas 
of the map to investigate. 
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#61 is an approximate LCD of 7.2 ru, 
~. #40 (14.7 ru). #12 is at a distance of 14.6 ru; #64 (14.6 ru) is shown as a matter of 


' curiosity, since it is a hypothetical obscure point. 
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This beauty starts, innocently enough, 

with an LCD of 7.7 ru established by #37 

and #32, both in close proximity to #34. 

Ordinarily, it could be considered a little 

surprising that there should be such a 

simple relationship between these three 

relatively well defined points. As we move 

away from #34, we find #41 at 15.5 ru * 

(2X7.7=15.4); and continuing in the © \ 

same general direction we come across , ‘ 

*., #26 at 30.8 ru (4X7.7). It almost looks 

; oo like a fixed hand in a card game to come 

out with relationships that are so close to * 

whole numbers—ratios of 1:1:2:4. But the . 

— game has just begun, because moving an 

5% angular number of 52 cu in either direc-. | _ 

tion from #26 we come to #91 (30.8 ru) = \ ” ee 
and #9 (30.9 ru), which are also ina 1:1 ®”_fe— 

‘ratio. Looking around a little more, we * * 

#4, > find #93 at 30.7 ru, and #53 at 30.9 ru. - 

“4 This makes a nice little ring at 30.8 or 

* ‘és 30.9 ru. To complete this royal flush, we 

~~ find that #78 is in a nearly straight line 

~G3%-— with #32, which is 46.5 ru (67.7 = 46.2). 

ae Ina similar manner, #56, #53, and #50 (in 

2"? V’ the same direction) are each at a distance 





























Po eS A 









3 
ac: 


A 












* . . pi ae yo 
“eG, Copyright© 1982 by Oscar Singer we 
1h ls Drawn by Daniel Bender wae. 


bs at 5. \ 
oy of » \ = eh ys . 


% i4 Another special one. In this chart we have two 
7g LCD’s—the first is #60 at 11.9 ru, and the second _/ 
eer3 is #68 at 18 ru. First we have #60 (11.9 ru) with 

of.) yf #103 at 47.8 ru (4X11.9=47.6). Next we have #7 

: Lg at 23.6 ru (2X11.9= 23.8) as a counterbalance to 

> ge #103. Next we see that #68 at 18 ru is one-half the - 
°« distance of #83 at 36.1 ru. At almost a right angle, 
ey We" we find #20, which is also 36.1 ru. Could there be / 
“any other linkage between #20 and #83 besides “ 
their common distance from #37? The distance 
; between these two points is 48.5 ru, which gives us 
gs a triangle with the length of each leg evenly divisi- 
“ __--ble by 12, to give a ratio of 3:3:4 for the sides. 
a ’. Before we let go, we can see that #20 is 30.6 ru va 
aes ‘from #7. Perhaps, the LCD for this set should be _ 
RR ee ery considered as 6 since 12 and 18 are both divisible v 
5 pot iby 6. We now see that the triangle formed by #7, 2 
Dery —~ a4 #20 has sides i oe 
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a In this one we have an LCD of 5.3 ru, *he 


‘established by #39 and #28. Ina nearly -\~ 
‘ _ straight line with #39, we have #75 at # = 
% «26.4 ru (5X5.3=26.5) and #6 at 32 ru 7* 
(6X5.3=31.8). #46 at 26.5 ru (55.3) is? “FL 
opposite to #30 at 16.2 ru (5x5.3= ~° » 
15.9). #30 (16.2 ru) is opposing #51 
. (31.8 ru). This leaves us with #55 at ——_{*> 7% 
/ Sf 21.8 ru (4X5.3=21.2) and #103 at x ee 

WN 47.8 ru (9X5.3=47.7). 2 
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a _ points, #86 at 21.3 ru and #89 at 21.5 ru (2x 10.7=21.4), are counterbalanced by |. 
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The LCD is approximately 8 ru. The triangle formed by #39, 
, and #13 has three sides in the ratio of 7.9:16.1:16.7 which is approximately / 


of 1:2:2. The triangle formed by #39, #5, and #13 has three sides in the ratio of »., 
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This pattern, with an approximate LCD of 10.1 ru, looks like a rake, with a ¥f a 

"~~ handle represented by the ray to #49. #30 and #65 are in the 20 ru range, and © a 
_ #11, #90, and #49 are in the 30 ru range. Perhaps #11 should be left out in the ~ 


» view of its obscure and indefinite location, but it was entered for completeness. 1“ SY : 
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The special feature on this chart is #86 (23.6 ru) and #51 (23.4 ru), with the _ 
distance between them at 32.3 ru. This arrangement gives us a triangle with . 
sides in the approximate ratio of 3:3:4 (using 8 ru as the common denominator). 
To add an additional twist, we find that the angle between the two rays is 
47.2 cu (which is very nearly twice the numerical value of the two common legs). 
If we exactly double the distance in a straight line out from #86, we find #102 at 
47.2 ru. Now this point must be considered as highly questionable in location, 
but nevertheless, the distance between #102 and #81 is 23.7 ru. This gives us a 
triangle formed by #40, #81, and #102 with the length of the sides as follows: 
23.7 ru (2xX11.8=23.6), 35.2 ru (3X11.8=35.4), and 47.2 ru (411.8), 
respectively —an almost perfect ratio of 2:3:4. 
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The refreshing feature of this chart is #60 at 1 / 
o at 25.7 ru, both of which are in a straight line. #76 and #49 at 25.8 ru join with ee i, 
i a, #89 at 25.7 ru, to form a partial ring. #99 at 39 ru (3 X13) seems to have taken an We 


~» LCD that is the average between the 12.8 ru of #60 and the 13.2 ru of #55.. 
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="3 ‘The striking feature of this chart is 
#56 at 9.9 ru with #77 at exactly 3 times /. 

~~ the distance at 29.7 ru. #9 at 39.4 ru 
| SSM Boaz (4x 9.9=39.6) is nearly ina straight line <<_._ 
iG Bek “= with #56. #5 would seem to be unrelated .,; _ 
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a ys points is 44.5 mu (3x14.8=44.4). , 
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“This is a hot one! The three points forming the triangle, #40, #58, and #65, Re rae 
are well defined and relatively close to each other. #58 at 11.3 ru and #65 at a 







22.7 ru have a distance between them of 22.6 ru, which seems too good to be ~__g 
. true. The sides of the triangle form an almost perfect ratio of 2:2:1. To puta —~ 
~ cap on this chart, we find that #78 is at an angular separation of 20 cu (compared~ =k Ne 





to 40 cu between the other two points) and is located at a distance of ay 
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The interesting feature of this chart is 
_.._. the “Y” formation of three points at a.” 
, distance of 30.9, 31, and 31.1 ru, plus \_ 
Ki? . the position of #103, which is an 
£.* @* additional 15.5 ru from #93. 
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a The visual sym. try of this one is pleasant. The LCD, #39 (6.1 ru), is 6 
, matched very closely in a 1:4 ratio with #30, #87, and #50. #63 (25.1 ru) and |~\ 
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The startling feature of this chart is #28 (8.6 ru) lying in a straight line with 
#76 at 25.8 ru (3<8.6. At twice the distance of 8.6 ru, we find #53, #54, and #69. % ra 
The distance from #69 to #76 is 17.2 ru, and the distance from #76 to #49 is, like- ~* Re 
wise, a surprising 17.1 ru. This wraps up two, close in, isoceles triangles, all ~ ta so 0 
hinged on #40, and also having the distances of their sides that can be measured 
in terms of the LCD of 8.6 ru of #28. The other three points, #89, #90, and #97, 


have distances that are also divisible by 8.6 ru. 
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The unusual feature of this chart is #43 _- 
(6 ru) opposite #28 (6 ru), followed closely by 
#29 (12.1 ru), #46 (18.4 ru), and #51 (24.2 ru). 
“t Here we see six separate points in a near 
“y~ straight line with each spaced out in a distance 
that is divisible by the LCD of 6 ru. We also | 
have #36 at 12 ru and #67 at 24.2 ru. All the 
remaining points are in a scattered pattern. 
The two obscure and questionable #10 and #95 + 
are entered just for the sake of completeness. 
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The rotten point of #23 is entered for kicks at 


43.8) at #99. We find #26 at 14.6 ru (27.3) counterbalanced 
29.2), while #76 is 29.1 ru (214.6 
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#20 (27.9 ru) is opposite #63 
(27.7 ru), while #46 (18.4 ru) is 
opposite #9 (36.6 ru). The LCD 
of 9.2 ru for #16 is tripled to 
27.6 ru exactly for #6, quintupled 
exactly for #100 (46 ru); while 
#92 at 36.4 is approximately 
quadrupled. 
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Here we have a triangle formed by #42, #60, and #72, with the length of the sey 


'- sides of the triangle equal to 16.7, 16.3, and 24.8 ru, which is close to a ratio of a \ 
‘ 1:2:3 if you divide by 8.2 ru. The distance of 32.5 ru from #60 to #50 is cut in 
half in a symmetrical pattern by the 16.3 ru from #60 to #72, and the 16.7 rut 
- from #60 to #42. The distance of 23.3 ru from #50 to #72 is entered as a matter of». 
interest. 
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This melody in the sy LCD of | \. 
12.2 ru at #54. #77 (24.5 ru) and #87 (24.3 ru) form two sides of a triangle with — 
_ 82.5 ru between these two points completing the third side of a triangle with the 

”- legs in a ratio of 3:3:4. In a similar manner, the triangle formed by #45, #87, and : 
#54 has sides in the ratio of 2:2:1. Lastly, we have #80 and #90, both at 36.8 ru, > 
,spaced in a relatively symmetrical manner with respect to #77 and #87. & 
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35 at 8.1 ru, and 
-— #42 at 8 ru, are three well-defined points that 
are all close to being equal. Doubling this 
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_ The clear feature of this one is #60 at : or ay : 

/15.1 ru, counterbalanced at approxi- SON 

mately double the distance, by #21 at RNCaN 

29.8 ru. Likewise, #4 is also at 29.8 ru, 

{ and is counterbalanced by #92 at =< 

‘30.7 ru. Lastly, #103 is 45.2 ru=-*— 
| (3X15.1=45.3). eX 

\ One additional fact to note at this< <>. [ 
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“> This one is magnificent in i LCD of 10 ru 
4. established by #53. We find a series of steps in a narrow band: #43 (20.2 ru), . 
eas 8 439 (30.1 ru), #34 (40.2 ru), and lastly #30 (50.2 ru). This is neat. The clincher is 
* #6 (40 ru) in central India, counterbalanced by #91 (39.9 ru) in northern 
Kentucky—with an angular sweep of 27.8 cu and 27.5 cu respectively from 
the ray to #30 in Algeria. 
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In this chart, the distance to every 
point is divisible by a factor of 6 ru. The 
distance between #26 and #63 is 42.3 ru, “ 
so the triangle formed by #49, #26, and 
#63 has sides in the ratio of 3:7:8. 
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?. The LCD of 17.1 ru (#76) is tripled exactly at #100 with 51.3 ru. 
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This map i t sparkler. The LCD is 13.1 ru (which equals 2 times ses 

- 6.55). The LCD is doubled to 26.1 ru at #71, and is quadrupled to 52.6 ru‘ 
~./ at #90. This indicates that the seemingly innocuous points of #54 and; 










/ -> #71, are significantly placed in a nearly straight line direction towards #90. ‘ . 
/ In addition, the distance between #54 and #42 is 20 ru (36.55 =19.65). <@ 
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with the great circle distance of 24.2 ru 


between these same two points. 
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In this chart we have a ‘“‘K” pattern “ahd 


3 with an of 13.8 ru (#22). 
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First we have #77 (16.8 ru) in a nearly straight line with #32 

(33.4 ru). This pair looks good together, but they don’t really / 
belong in this pattern directly (they have been added since they are | 
close to the value of the others). *f- 
#27 (16.4 ru) is balanced by #74 (16.2 ru), while #45 at 8.1 ru> 
wee almost doubles to 16 ru at #42. These three pairs are the highlights, ' 
a “\”_ while the rest of the points are all divisible by an LCD of 8 to 8.2 ru. 

One other feature that should not be overlooked is the existence ° 

of two fairly definite rings: the first at approximately 17 ru 
includes #27, #42, #39, #74, and #77; the second ring at double -—~\ / 

*.*the distance of approximately 32 ru, includes #32, #61, #63, #64 
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. The powerful feature of this pattern is #20 at 
29.1 ru, almost diametrically opposite to #91 
‘also at 29.1 ru; while at the same time #91 is 
21.7 ru from #80, which is also at 29.2 ru. The x 
é \: LCD for the distances in the four points 
2x \.,involved is approximately 7.25 ru. ¢ 
sf 4° Not quite as good, but interesting neverthe- ~ *\y&¥"°~ 
A xd. less, we find #65 at 28.9 ru and a distance off 1, : 
\* 20.6 ru from #91. Lastly, in order to make as%,2 %& %. 





“flying kite”, I added the dismal point of #101" Sh i Re ee 
y at 43.5 ru (6X7.25) and its auxiliary distances\p*) 4 \© 
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7X There are many fine symmetry features. -—.\ 7! 

; NS, in this chart based on an LCD of 13 ru.; : i 

Re NS “> First, we have the ring formed by the gang | 

: a: of four: #40 (13.2 ru), #59 (13 ru), #72 
. NEA (12.9 ru), and #76 (13.3 ru). Second, we 


Birgs 


‘ Ase have a ring at approximately double the~ . i 
ee distance, which includes #15, #34, #93, ~-~-__/ 

: #82, and #79. Third, #58 is exactly half ee ae 

e oo ~. the distance of #59; likewise, #72 is half . | 

divlaty eo-Miareg. the distance of #93; similarly #40 is  — / 
a ~y"" > one-third the distance of #9; and similarly , pts 

i —~ $< #15 is two-thirds the distance of #7. “Sr / 

“;< Fourth, to seal this impressive display of ~~ 

ys ©} regularity, we find that the angle between io Sipe. 
#76 and #59 adds up to 52.1 cu (4X13= ra ot 






_ 52); and the ray formed by #72 splits this - 
. "a angle into approximately two equal parts. fo Tie 5 3 
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ha There are four striking features on this chart: first, #82 at 24.2 ru is in a nen 





nearly straight line with #17 at 24 ru, while the LCD of 8.1 ru for #45 hugs this, 

line very closely; second, we have a substantial ring involving seven points with \~ 

about 24 ru (45°); third, there is a secondary ringlet involving #90 and #30 at , * 
"- . approximately 32 ru; fourth and last, we have 24.4 cu for the angle between #81" As 
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% ae This one is shining star! It is useful to expand the two axis concept with this» +. 
ee chart. If we consider the direction from #58 to #38 to be on the positive axis for es 
2, X, then #79 would lie near the negative axis for X, while #22 would automatical- 
“ly be near the Y axis from #58 as the origin. Looking at this classic pattern, we 









see two “‘V’’ type patterns joining together to form an ‘‘X” type pattern. _ ay 
Looking again, we can see two “‘K’”’ type patterns back to back. We can see that : 
the ‘‘K’’, the ““X’’, and the “‘V”’ patterns are actually vestigial portions of this se 
F pHERE. two-axis array. 2 
390 GMT By inspection, we see essentially two rings—one at approximately 15 ru, and———~__ 
aration wont the other at 30 ru. 
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“Here we have the two-axis pattern with ay type spray in the general cote 
ae 


.. direction of the + Y axis, which may be considered as lying along the ray to #5.” eas a 
The LCD is approximately 13 ru. We find that #63 is about twice as far out as ee ra 
#60; that #5 is approximately 3 times as far as #43; and that #15 is two-thirds of ir Pe 
the distance of #7. When you take a position at the center of #58 you will see ‘,, oe Te 
that all the shorter rays are approximately the same angle to the left of the ~ - ma 


_ nearest larger ray. 
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Here we have another rake, with |#® % 


-a plus and minus X-axis only, and® 
with a “V” type spray in one branch & ix 


of the axis. We see once again, the jaN"s 
' almost perfect counter-weight of #20 ata 


man» 


34.7 ru, against #100 at 34.9 ru. We..% 
find that the LCD of #53 at 11.7 ru | 
(although all the points are operating on * 
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s.. Another two-axis pattern with a small spray on the -X axis and a wider ‘“‘V’’. 
type spray on the -Y axis. We find an LCD at 9.35 ru, which is the average of 
9.2 and 9.5 ru of #54 and #72. With the modified LCD, we get a nice ring at 
about 18.7 ru. 
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* This is a simple pattern, but cannot be considered to be 
first class, since we use #73, which is an obscure point. . 
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This may seem like a non-descript chart but it does have some powerful | 
. features. A basic LCD of 5 ru is used to establish all the points. First there are 
three well marked points, #66, #69, and #34 all at 9.9 ru, with a fourth point at 
10.2 ru (#38). Second, #45 at 15.1 ru is almost exactly one-third of the way to 
#21 at 45 ru. Lastly, #26 at 30.3 ru is exactly twice the distance out of the 


average of 15.1 ru (#45) and 15.2 ru (#41), and as a clincher #26 runs right down eo 








the middle between #45 and #41. The rest is more or less self-evident. \ 4 
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The LCD of 10.2 ru established by #38 is involved in a wave front at 5 
times the distance, as can be seen from the four points ranging RY, s&° 


from 40.8 to 41 ru. 





J Wee 
~ MS rT S 
oo 
7 s . 
; a a we 
a 
rae 


b 





Drawn by Daniel Bender 


ma 
a 
oe 2 


Copyright© 1982 by Oscar Singer 
*~ 
34 OF 





2? 








\ 


Chart #60 B 


Page 236 






R MAP 
ISPHERE 
‘30 GMT 






Page 237 


Copyright© 1982 by Oscar Singer 
Drawn by Daniel Bender 


\ 


amu 
ce Sa st i 











This chart has good visual symmetry if you believe in the accuracy of 
#94. All the other points are acceptable with an LCD of 6.6 ru. 
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In this one we have an accurate LCD of 11.9 ru. We see that #91 (23.7 ru) is’ 





one + two-thirds of the distance of #97 (35.8 ru). The triangle formed by #24, #63, and - x 
iPS : #79 has sides in the ratio of 4:4:3. The fact that #79 and #24 are separated by ar 
35.9 ru, which is quite closely divisible by the LCD for this pattern, seems to Ae y 
» . confirm both the existence and the accuracy of the location of the seemingly er z 


obscure and questionable #24. Perhaps #24 is not such a dismal choice for a 
point, since it is associated with.a definite bend of the isobars in the immediate 
vicinity , indicating some disturbance. No incident, whether large or small, can 
be ignored by the points in the rest of the world—they must accommodate 
everyone and still conform to the laws of mechanics and symmetry. 
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a 7 i i i , /* sR Oe 
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. ~ had been entered on one chart. The hard-core; / i, —=— ~ 9 he 
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There are three separate patterns —_ 
(with separate LCDs) on this chart. The — 
first starts with #87 (17.4 ru), which is 
linked to #96 (35 ru) and #9 (34.6 ru). 
The second starts with #88 (16.5 ru), / 
which is linked to #82 (33.5 ru). The 
last one starts with #71 (23 ru), which is - 
linked to #50 (46.4 ru). 
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This one has two separate parts. 
#65 (2.3 ru) and #67 (2.2 ru). Second, we have #63 at 4 ru with #59 at 16 ru 
(another seemingly obscure point) at exactly four times the distance, and. 












finally, #78 (47.5 ru) approximately three times 16 ru. ee 
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A simple gem. Four points divided 
into two separate pairs with symmetri- 
cal angles between each pair of rays. ? 
The distance between #52 and #9 is /S 
60.5 ru, which is approximately divisi- 
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- can consider the + X axis lying along #12, and the — X axis lying along #89, with: ? “¥ 2” 
#77 at 43.6 ru (6X7.3=48.8) near the +Y axis. There is an obvious visual se SN 


symmetry in the rays below the X axis and in a similar manner for the rays z aa y 
above the X axis. _ “ et 
: Ses See ‘ ical WLS bs ¥ = ae \ e /7, i 


‘5 \, FF s 
} ; ' : ‘ ‘ oo \ we 7 7 ws ’ x, 


. Char 





- ot 





t #66 C 


Page 246 Copyright© 1982 by Oscar Singer 


Drawn by Daniel Bender 


SORES 


| 
eS Ca pea eS 
enw Hex 1 Heiter 
; (ee ry AO 
4 () , SN 
Ns bee FES, 
a, Cs gt3 pe: 





Chart #66 D 


Copyright© 1982 by Oscar Singer 
Drawn by Daniel Bender Page 247 
















Rakes Sty” 
FEO oe Beal 















‘ “a seg) \ ts ak g Oe tas. : w\ % b. AOS. 

- This chart can be interpreted as follows: First, a ba e is established by Sipe \ 

#40 at 20.4 ru across from #96 at 20 ru. Second, we have #39 at 20.5 ru oh one °*" 4; 

/ side of the baseline, and #99 symmetrically placed at 20.1 ru on the same side. . 

/ Lastly, we have #86 at 10.2 ru, which is the approximate LCD for this group. ' 
- Note that this cluster is fairly close-in and has well-defined locations for the _ x 

centers of the points. All the other points factor out with an LCD of < Bee os 


J 10 or 10.1 ru. . . ae : ye Z 
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This one is for general interest only since it has a number 
of obscure points. The LCD varies between 10.7 and 10.9 ru. 
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Chart #72C 


This rake is a zinger. Let us consider that #53 (16.4 ru) or #21 (40.3 ru) 
is close to the -X axis; let #91 (16.2 ru) be the +X axis; and let #60 
(16.3 ru) be the + Y axis. Next we see a classical, close in, ring of points 
at approximately 16.3 ru. We now note (1) the angle of 48.2 cu between 
#60 and #91 is almost three times their distance from #72, and (2) the 
great circle distance from #60 to #53 is 24.2 ru (not entered on this chart 
to reduce clutter). 

If you haven’t guessed by now, we are using an LCD of 8.1 to 8.2 ru. 
We now move out to the ring or wavefront in the neighborhood of 24 ru. 
We see three points (#36, #42, and #49) at 24.8 ru and one at 24.5 ru (#78). 
Upon further inspection, we see that they are grouped into two pairs. #36 
of one pair is tilted a certain angle to the left of the + Y axis, and we find 
that #49 of the second pair is tilted below the —X axis by the same 
amount. We see, therefore, that this cluster of four points has a 
rotational symmetry with respect to the axes. In addition, the great 
circle distance between #42 and #36 is a neat 12 ru. 

We now move out a little farther and find three points (#47, #19, and 
#29), fairly evenly spaced at 32.8, 32.9, and 32.6 ru. Farther still, we find 
#21 at 40.3 ru. At this time, we run into another point that I have not 
labeled due to general uncertainty, but there is no doubt that it is there. 
This point lies along the ray line of #5 and is halfway between #19 and #5. 
This would give us a value of about 40 ru, which would naturally be 
another ray at the 40 ru range on this chart. The change in curvature of 
the isobars and the great spacing between the isobars leave more than 
enough room for another point. Finally, as far out as we can go on this 
map, we find the ringlet at 48.3 and 48.9 ru. 
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we use an LCD of about 


type pattern, 
11.4ru. We see a ring of five points at an average of 


22.8 ru, with one point (#9) at 56.9 ru (5611.4 
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#28 (28.5 ru) was entered since it happens to be half 
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ces A simple ‘‘V”’ type formation. Here the LCD of 9.7 ru (#54) matches 

/ +. perfectly with #42 at 29.1 ru (3x9.7). On the other leg of ““V’’, the LCD 
/ - of 9.5 ru at #73 matches closely to #90 at 37.8 ru (4x9.5=38). 
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rif" triangle inside this triangle formed by #20, 
et #38, and #76 has sides in the ratio of 5:6:6. 
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We start along the X axis and find that #51 (15.1 ru) is opposite #82 (15.8 ru). Likewise, #22 3 AS 
(30.7 ru) is balanced by #103 is (31.1 ru), while the rays for both points are tilted symmetrically about {\ - a. 
the same angle above the X axis. ‘ . \ 
Now we see #85 at 10.2 ru doubling to 20.4 ru at #94, and tripling to 30.7 ru at #22. Allthese points. » 
lie near the X axis. Next, near the Y axis, we see that #61 is 40.4 ru (4X10.2=40.8). ; 
Now let’s come to grips with the unusual feature of this ‘‘beast’’. The distance between #22 and #61 
is 50 ru, soa triangle is formed by #76, #61, and #22 with sides of 30.7, 40.4, and 50 ru, whichis close / 
to a pythagorean 3:4:5 triangle. Continuing, we see that #59 at 19.6 ru is a little less than half the “" 
distance to #61; likewise, #51 at 15.1 ru is also a little less than half the distance to #22. We note that : 
the ray to #59 is tilted slightly to the left of the ray to #61, and the ray to #51 is also tilted slightly left of .' - 
the ray to #22. The great circle distance between #51 and #59 is 25.5 ru. This gives a second triangle " . 
formed by #76, #51, and #59 with sides of 15.1, 19.6, and 25.5 ru, which is close to a ratio of 3:4:5. * 
Finally, the triangle formed by #76, #61, and #103 has sides of length 31.1, 40.4, and 41.1 ru, which 


gives a ratio of 3:4:4 approximately. 
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All the points on this chart were exposed with ~°> 
., an LCD of 7 ru. First, we have what looks like 
two wings or boundaries extablished by #4 and ~~ 
#99. Next, we see two separate narrow ‘‘V”’ type 
o(- sprays. The spray formed by #76, #75, #71, and * 
» #67 represent a continuous step pattern, with the 
angular difference between the rays for each step 
approximately equal. And the spray formed by~_ 
#45, #42, #37, #12, and #9 shows rays that increase ~ 
in a staggered pattern with increasing distance 
from #78. 
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<z% LCD of 6 ru. We see two wings repre- 
» sented by #96 on one side, with #20 and 

gai) #22 on the other side. Roughly, down 
‘es the middle, we have a familiar narrow 
“V”’ type spray. Lastly, there is a huge 
triangle formed by #80, #20, and #9, 
: with sides of 48, 47.1, and 78.2 ru—this 

= gives a ratio of nearly 4:4:6. : 
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we have #51 at 28.3 ru doubling to 56.4 ru at #3. 


In this chart we have three different groups that are not directly related. 
* 19.3 ru doubling to 38.3 ru at #90. Lastly, 


13.6 ru doubling to 27.2 ru at #87, and tripling to 40.7 ru at #65. The excellent \ 
definition of the center points for this last group makes it a first-class specimen. 
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We find an extremely accurate tri- 
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With an LCD of 10.2 ru, we find #78 at 20.5 ru as a good counter- 
balance against #103 at 20.2 ru. The angle between #78 and #37 is 40.4 cu 


(4xX10.2=40.8), which approximately matches the distance of 41.8 ru 
between #78 and #37. 
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With an LCD of approximately ru, we find the +X axis is along 


the ray for #100 


“ey”? 


Pa 


and the +Y axis along the ray for #71. There is one 


type cluster hugging the Y axis and a second narrower V involving 


#93 and #87. 
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while #80, 


- pattern is the balancing of #84 (5.6 ru) opposite to #96 (5.5 ru); 
clustering into another beam (just not so narrow). 


- balancing of #80 (11 ru) opposite to #91 (10.8 ru)— 
center. Visual inspection shows #96 


into one narrow beam, 
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With an LCD of 13.6 ru, we see another two-axis example with 
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the original Historical Weather Map. : ; 
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te The remarkable feature of this map is the almost perfect equilibrium triangle formed by 

oes ' #90, #88, and #66 with sides equal to 14.4, 14.5, and 14.7 ru. This type of equilibrium 
fy . A A A : « . 
%. indicates that all three points will translate and/or rotate as a unit with the points 


/ Maintaining their equidistant position indefinitely—except if new additional forces from the 

~ _ Outside or inside come into existence. Since we know that forces are continually changing, 
as we can expect this equilibrium pattern to exist only for a fleeting moment in time. If we 
backtrack to Chart #90 A you will see that #100 and #63 are 12.1 and 12.2 ru respectively, 

: from #90. We can see that this little corner of the world is well-organized indeed. The 
additional points in this chart have an LCD of about 14.4 ru. 
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An LCD of 16.8 ru is used to create this ‘N 

oe of the triangle formed by points #90, #81, and #12 are 33.5 ru (83X11=33),  . @&"* 
 * 34 ru (3X 11=33), and 55.2 ru (5<11=55). In this case a different LCD * 
of 11 ru is used for the sides of the triangle than the one used to create 

the chart. 
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formed by #91, #31, and #26 has sides of 36.3, 36.5 and 46.7 ru, which is in the 

ratio of 3:3:4. We have another triangle formed by #91, #58, and #31 with sides 

of 24.1, 30.1, and 36.3 ru, which is in the ratio of 4:5:6. Another strong feature 

is the well-defined distance of 12 ru (#84) tripling to 35.9 ru (#78). 
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This chart has three separate LCD numbers, which are not directly related. > Pa 
First, #81 (16.7 ru) balances #90 (16.8 ru)—practically perfect. Second, #88" 
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The remarkable feature of this chart is the distance 
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This is a relatively simple rake, with 
two narrow “V’’ type sprays, all 
_. developed by an LCD of 8 ru. One 

- powerful feature is #103 (8 ru) tripling 
. exactly to 24 ru (#76) and quintupling to 
39.8 ru (#50). An equally impressive 
array is #103 at 8 ru balancing with #93 
at 7.9 ru, doubling to 16 ru exactly at 
#86, and octupling to 64.2 ru at #9— 
~ each of these points is well-defined 
indeed! 
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Chapter 14 
June 6, 1944 


I drew two circumferential patterns for D-day (June 6, 1944), with the 
nuclear center being the storm that was the focus of attention in the 
invasion of Europe. Both circumferential patterns are essentially the 
same, but they highlight different variations of circumferential angular 
numbers. 

The hard-core and incontrovertible features of these charts are: 


1. 12 cu between #15 and #16. 
24 cu between #16 and #17. 
12 cu between #17 and #1. 
12 cu between #1 and #2. 
24 cu between #9 and #11. 
. 12 cu between #11 and #12. 


The other points on the charts are very good indeed, but the ones listed 
above are generally close to the nuclear vortex, and have easy to identify 
centers. 

Is it possible that the Allied High Command arranged all these 
vortexes in a military formation, as indicated above, as an aid in 
the invasion? 
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Chapter 15 
Some Firsts in Meteorology 


Ihave expressed wavenumber (or wavelength) as angular radial units 
(ru) or angular circumferential units (cu) throughout the charts in this 
book. Wavenumber has been used heretofore in meteorology as a rough 
measure of the type of circulation; for example, strong westerly flow in 
the mid-latitudes has been thought to represent a low wavenumber 
(high ru or cu) or long wavelength; weaker westerly flow with a 
predominance of north-south flow has been thought to be associated 
with with high wavenumber (low ru or cu). Wavenumber is frequently 
mentioned in the meteorological literature and especially in the 
laboratory models that use rotating tables to simulate the Bénard 
experiment (in attempts to duplicate some of the features of the Earth’s 
atmosphere). Wavenumber is used for short and medium-range 
forecasting through the use of the Rossby equation and its 
modifications. Changes in wavenumber have been considered 
important since they result in big changes in hemispheric flow patterns. 
It has been found that the wavenumber varies when there is a change in 
the temperature variation from one latitude to another. 

The use and description of wavenumbers has been surrounded by 
limitations, some of which are as follows: 


1. It is generally considered as a statistical average for a 
week, a month, a year, etc. 

2. It is generally analyzed for the first 50,000 to 60,000 feet. 

3. Itis often measured at certain fixed latitudes, such as the 
wavenumber along latitude 30°, 40°, or 50°, etc. 


From the above thumb-nail sketch of the history of wavenumber, it is 
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obvious that the concept of wavenumber is of no surprise in 
meteorology. 

The big surprise is how the concept of wavenumber (described as ru 
and cu) is used in Singer’s Lock. The following is a listing of some of the 
firsts in meteorology contained in this book: 


1. Straight lines have never been used on a polar stereographic 
weather map (for the distances I use) in analysis, in forecasting, or in 
research to merely understand what is happening. Before you can hope 
to solve the forecast problem in all its details, you must first under- 
stand what is happening. An explanation and/or understanding 
of what is happening or of what has already happened is desireable for 
its own sake. Moreover, if you understand what is happening, the 
forecast rules might just be obvious. In addition, the charts in this book 
represent practical examples on how to actually use straight lines. A 
similar analysis can be made using only great circles instead of straight 
lines, but this is immensely more complex since we have to account for 
spherical excess when measuring spherical angles. 

2. Empirical evidence has been given to show that over an entire 
hemisphere, highs, lows, and cols line up along arcs of small circles on 
the surface of the Earth. These small circles also line up in relation to 
each other at significant angles. 

3. Ido not calculate the wavenumbers as a statistical or average 
value, but calculate the exact wavenumber at the moment of time 
represented by the weather map being used. 

4. The surface weather map is shown to be a most significant 
weather map to be used in analysis. 

5. Highs and lows are considered as equal points in the procedures 
used. 

6. No wavenumber calculations have ever been made that include 
obscure points like cols. 

7. The calculations are made without any consideration of the size, 
shape, distance apart of the highs and lows—they are also independent 
of physical obstructions such as mountains. 

8. Wavenumber can be calculated separately for the first time, 
around each and every high, low and col on the Earth. This includes a 
separate calculation for the cu and ru numbers. 

9. The development of the ‘‘diffraction grating’ type of tool has 
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opened the door to a maze of hidden, symmetrically shaped geometric 
configurations. 

10. A significant first, is establishing the importance of locating the 
center of a high, low, or col. Virtually every meteorologist that I have 
talked to stated flatly to me, that the centers of highs and lows were not 
particularly significant. Well, the charts that you have seen could not 
have been produced without the painstaking location of centers as 
accurately as possible. The use of centers resolved the problem of how 
to make wavenumber calculations accurately and explain the spacing of 
all points on the map. 
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Chapter 16 
Problems Following Discoveries 


It is the fate of the human race to desperately desire improvements in 
the way of life, in health, in comfort, and convenience. Yet, when an 
improvement, of whatever nature, comes along there are quite often a 
few who are hurt or think that they will be hurt by it, whether true or 
not. As a consequence, any improvement in any area that is a major 
advance and not just something minor is confronted with suspicion, 
prejudice, ignorance, jealousy, ridicule, neglect, apathy, and dis- 


honesty. 
This type of situation is common in all phases of life, you name it: 
business, politics, family ... It is therefore not surprising that it should 


also be found in science. However, it does come as a surprise to most 
people (with science generally considered as a sacred cow), that there 
should be less than honorable people in positions of leadership. 

I will insert at this point a thumb-nail sketch of just a few illustrious 
moments in the history of science. The discoveries I mention here are 
only a few of the important ones that helped some of humanity to climb 
out of the muck and cold of the wilderness to a more comfortable way of 
life. Iam picking a few isolated examples to make the point. I am sure 
some of my readers can supply more. 

A man by the name of Tartaglia discovered the general mathematical 
solution for all forms of cubic equations. According to historical 
records, he was enticed by Cardan to reveal the solution. Cardan 
promply published this solution in a book in 1545. Ever since that time 
it has been called the Cardan solution of cubic equations. Should it still 
be called Cardan’s solution in the 20th Century? 

The earliest investigator of close packing of objects in space was 
Stephen Hales who used peas. He wrote in his Vegetable Staticks in 
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1727: “I compressed several fresh parcels of Pease in the same Pot with 
a force equal to 1600, 800, and 400 pounds; in which Experiments, tho’ 
the Pease dilated . . . and thereby formed into pretty regular 
Dodecahedra”. Buffon, in 1753, said the same thing in his Histoire 
Naturelle but did not mention Hales. But oops, it is a matter of record 
that Buffon translated Hales’ original work into French in 1735. So, any 
references to the “peas of Buffon”, can be considered as buffoonery. 

In 1842, Frankenheim discovered that there were only 14 different 
types of space lattices in the shapes of crystals, but he did not 
rigorously prove it. All he did was to discover something that was 
never seen or even thought of heretofore. A more detailed proof was 
given by August Bravais in 1848 and the 14 lattices are therefore 
usually called the Bravais lattices. This, however, is not the fault of 
Bravais. 

Goldberger discovered the cause and cure of pellagra but was crushed 
by an “official” investigating team, and unfortunately he died before 
his experiments were finally verified. | 

To come into modern times we find a fascinating article on page 673 of 
Science Vol., 205, August 17, 1979, with the title of “Tracing Burt’s 
Descent to Scientific Fraud“. A writer of an authorized biography has 
verified that he engaged in deliberate deception, falsely constructed 
research data, and also invented nonexistent “colleagues” to confirm his 
theories about intelligence. 

I can go on and on about many other nefarious “happenings” in the 
history of science at many different times and places, but the above is 
sufficient for now. 

Ihave read any number of times that some major advances in various 
fields of science have been discovered at about the same time by 
different people or. different groups of people. These supposedly 
simultaneous discoveries require a little scrutiny in view of the real 
facts of life. 

The main reason for adding this chapter in this first book is to 
establish for the record that I had attempted to have some of the 
material in this book published as early as 1976. Some of the evidence of 
my attempts is discussed in the preface. But I will now quote from a 
letter dated December 11, 1978, that I received from Kenneth C. 
Spengler, Executive Director of the American Meteorological Society, 
who felt that he closed this matter with his letter. This is entered as a 
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protection against claims of prior discovery. 


“After further review of Dr. Sanders’ (Focus on Fore- 
casting Editor’s) letter of 10 October, I fully support his 
decision not to accept your paper for the Bulletin. 

So far as I am concerned, this matter has been 
thoroughly reviewed and this decision is final. I see no 
reason for any further discussion or correspondence.” 


There is no incentive for the editors and reviewers of any of the 
professional scientific magazines to publish anything of real value. They 
don’t get any extra money for doing a good job. Any really good piece of 
work is a potential threat in that it may draw research funds of which 
there are never enough. Besides, it is not easy work to read all those 
papers anyway. So, if the writer of an article is not a favored member 
of the team, then it is much easier to refuse to publish. And as a bonus, 
they may have picked up a choice piece of information for their own use 
whenever they or their immediate friends get around to publishing 
something. At least they get some reward for their time and effort . . . 
Of course, this type of hanky-panky discourages and acts as a 
disincentive for further discoveries since the word does get out. 

Sometimes, an individual has one or two very good, or brilliant ideas 
that may be of great value. He just may not have anything additional to 
add. Once he has submitted his sparkling diamond to an editorial 
group, and if they proceed to use it without even acknowledging the 
source, the discoverer has had it, if he has nothing additional. 

At this point it is illuminating to look at an article in the Bulletin of 
the American Meteorological Society, Vol. 58, No. 1, January 1977, 
pg. 84. The article contains a report of some remarks made by Jerry 
La Rue, Meteorologist-in-charge of the National Weather Service’s 
Washington D.C. office. The following is a partial quote as to what he 
said: 


“He went on to discuss technical publications and their lack 
of appeal and interest to operational weather people. He 
said that existing professional publications do not deal with 
the practical techniques or experiences in “doing the job.” 
He contends that operational people experience too much 
difficulty in getting material published, so they either get 
frustrated and give up or do not eventry... .” 
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I also quote from the book: The Persecuted Drug: The Story of 
DMSO by Pat McGrady, Sr., page 33. 


“Journals sometimes refuse to publish articles because the 
material is too new or too explosively significant. Many of 
the great scientists have found it difficult or impossible to 
find an outlet for some of their most challenging papers. 
The young and relatively unknown, especially, have been 
denied credit, in this wise, for work that others repeated 
and reported and sometimes won awards for years later. 


It is appropriate to now add some direct quotations of remarks from 
some leading meteorologists (in different conversations with them) 
about what I had to offer: 


Led 


“We don’t need it in our procedures... . 
“We don’t want what you have...” 
“We won't use it—whatever itis... 


” 


Fortunately, they don’t speak for the rest of us in this country, or 
elsewhere for that matter. Unfortunately, there is a worldwide 
spending of over $300,000,000 for weather research (merely to get a 
better understanding of how the weather “works”) year, after year, 
after year . 

I never received a penny of that money, but this book, nevertheless, 
is my contribution for fighting inflation. Instead of less of everything at 
more and more cost, we can have more for less. The defeatist attitude, 
that our standard of living must lower, is comical in the face of the great 
developments that are available and not being used or prevented from 
being used in many areas. 

Now here is a kicker. The membership of the American 
Meteorological Society was asked to “vote” on whether to remove from 
the Code of Ethics for members of the society, the following 
requirements: 


“He will not engage in unfair competition .. . 
“He will attempt to secure work on the basis of 
qualification and performance.” 

“He will not unfairly discredit his fellow professionals.” 
“He will not take credit knowingly for work done by 
others, ...” 
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Thomas J. Lockhart, CCM, President, Meteorology Research Inc., 
Pasadena, California, takes offense at the thought that it would be an 
acceptable standard of behavior to engage in “bribery”, “kickbacks”, 
“lying”, and/or “stealing” (take credit for someone else’s work). You 
can read more about this in the Bulletin of the American Meteorological 
Society., Vol. 62, No. 1, January 1981, pg. 90. It is sad that some of the 
leaders of this society were not ashamed to even put this proposal to the 
membership for a “vote”. 

Our standard of living and way of life will indeed degenerate if we 
permit these situations to occur unchallenged. The real truth is that 
there is a glorious future ahead for all people, if the people will it to be 
so. 

End of Prologue 
The best is yet to come... 
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projected arcs, 26, 27; between two circles, 16; 
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7, 8; trihedral, 9 
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Arc of a circle, 5 
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Chladni, Ernst, 91-95 

Chladni Plates, 99, 114, 125, 170 
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Circle, arc of, 5; equatorial, 22; great, 4, 5, 117, 
324; inclination of, 22; nodal, 92; polar distance 
of, 22; primitive, 22; small, 5, 116, 324 


Circle center, straight line traced by, 85 

Circles, angle of projection between, 16; latitude, 
errors in projection of, 18-21; projection of 
center of, 21 

Circumferential Charts, 115-168; #20, 155; #26A, 
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Close packing of spheres, 41-46 

Col, defined, 28; 111, 124, 125, 324 

Co-latitude, 18 

Cone, right circular, 83 

Conic section, straight line, 83 

Conic sections, 82-84; Roulette, 84, 85 

Conklin, 45 

Constructive interference, 64 

Crystal, 71, 73; with defects, 81; lattice, 73 

CU (circumferential units), 116, 323, 324 
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Distigma proteus, 89 
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Dynamic, equilibrium, 80 

Edge of two planes, 6 
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an, 113 
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Euler, Leonhard, 44, 48 
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“Fan shape” formation, 319 

Figurate numbers, 42-44; hexagonal, 44 

Fischbeck, Dr. George, xv 

“Flying kite’ formation, 226 

Forced oscillation, 59 

Formation, ‘‘Fan shaped”, 319; ‘Flying kite’, 
226; hexagonal, 100, 102; “‘K’’, 216, 224, 229; 
“K”, defined, 214; nested, 45; octagonal, 102; 
pentagonal, 102; square, 28, 45, 100-102, tri- 
angular, 100, 101; ““V’’, 229-232, 254, 268, 270, 
277, 281, 284, 285, 311, 315, 316; “‘X”, 213, 
214, 229, 252, 253; ‘‘X’’, defined, 213; “Y”, 
defined, 203 
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Fourier, J.B., 61, 169 
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Friedrich and Knipping, 100 

Fujiwhara, xiii 
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Galileo, Galilei, 51 

Glide reflection symmetry, 71, 72 

Goldberger, 327 

Gravity, center of, 112 

Great circle, 4, 5, 117, 324; straight line, 117 
Haeckel, Ernst, 34 

Hales, Stephen, 45, 326, 327 

Harmonic, analysis, 105, 169; fundamental, 1st, 
2nd, 3rd, 4th, 5th, resultant, 62, 63; law, 52; 
motion, simple, 59; movement, 60, 61; vibra- 
tion, 91-93 

Hexad, six fold symmetry, 69 

Hexagon, angles of, 48, 49; regular, 28, 31 
Hexagonal, compression and elongation, 41; 
figurate numbers, 44; formations, 100, 102; 
shapes, 46-49 

Hexahedral, 34 

Hexahedron, 30; regular, 29 

High, elliptical shape of, 112, 113 

Histoire Naturelle (Buffon), 327 

Hofmeister, Wilhelm F., 88 

Icosahedral, 34; pattern, 11 

Icosahedron, 30, 31; regular, 29 


Identification map, 108-110 

Image, mirror, 66, 69 

Inclination of a circle, 22 

Interference, 2, 63-65; constructive, 64; destruc- 
tive, 64 

Irregular polygon, 28 

Isobars, 111 

June 6, 1944 (D-day), 320-322 

Kepler, Johannes, 51 

Kepler’s Law, 51, 52 

“K” formation, 214, 216, 224, 229 

Knipping and Friedrich, 100 

Lagrange, Joseph Louis, 8 

La Rue, Jerry, 328 

Latitude circles, errors in projection of, 18-21 

Latitude, standard, 14 

Lattice, Bravais, 327; crystal, 73 

Laue, Max, 99 

Law, Bode’s, 52; Harmonic, 52; Kepler’s, 51, 52; 
Quantum, 54, 55; Roche’s, 53, 54; Wolf's, 52, 
53 

LCD (Lowest Common Denominator), 170 

Leduc, Stéphane, 46 

Line, classes of symmetry, 67-68; of longitude, 
15; of measures, 23; mirror, 69; straight, see 
straight line; symmetry, 67, 68, 92; tangent, 6 

Liverwort, 57 

Lock, definition of, x 

Lockhart, Thomas J., 330 

Longitude, line of, 15 

Longitudinal glide reflection, 124, 155 

Low, elliptical shape of, 112, 113, 118, 164 

Lowest Common Denominator, (LCD), 170 

Lufkin, Daniel, xiii, xiv 

Lune, 8 

Magnitude of dihedral angle, 6 

Map, polar stereographic, 3, 12-27, 71; scale 
of, 14 

Maximum symmetry, 118 

McGrady, Pat (The Story of DMSO), 329 

Measures, line of, 23 

Menaechmus, 83 

Mirror, image, 69; image equality symmetry, 66; 
line, 69; plane, 70 

Modes of operation, 60 

National Weather Service, xv 

Natural oscillation, 59 

Nested formation, 45 

Net, parallelogram, 75 

Network of points, symmetry, 71-78 

Newton, Chester, (Editor, Monthly Weather 
Review), xii 

Nodal, circle, 92; diameter, 92 

Node, 64, 65, 91 

Nodoid, 84, 85 

Nuclear vortex, 101, 102, 115 

Number, angular, 101, 115, 116, 170; signifi- 
cance of, xii 

Numbers, figurate, 42-44; square, 42, 43; tri- 
angular, 42, 43 

Octagonal formation, 102 

Octahedral, 34 

Octahedron, 30, 31; regular, 29 
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Olsen, Harry F., 93 

Operation, modes of, 60; symmetry, 68-71 

Oscillation, defined, 59; forced, 59; free, 59; 
natural, 59 

Pappus, 46 

Parabolic rate of increase, 136, 261, 264 

Parallelogons, 40 

Paralielogram net , 75 

Patterns, demi-regular, 38, 39; icosahedral, 11; 
radial, 114, 115; step, 136, 261, 264 

Pentagon, regular, 31 

Pentagonal formation, 102 

Periodic time function, 61 

Phase angle, 61 

Plane, 4; equatorial, 14; face of, 6; mirror, 70; 
primitive, 14; projection of, 15; surfaces of 
revolution, 84-89 

Planes, edge of two, 6 

Plateau, Joseph, 84-89; Problem of, 89, 112, 113, 
153; Surfaces of revolution, 94 

Point, antipodal, 8; polar distance of, 22; rota- 
tion around, symmetry, 69 

Points, crossed by straight lines, 77; polar, 8; 
network of, symmetry, 71-78 

Polar distance of a circle, 22 

Polar distance of a point, 22 

Polar furrow, 45 

Polar points, 8 

Polar stereographic map, 3, 12-27, 71; distor- 
tions of, 17-21; straight line on, 17 

Polar stereographic projection, xii-xiv 

Polygon, 43; arc, 10; irregular, 28; regular, 28; 
spherical, 9 

Polyhedral angle, 9 

Polyhedron, 28, 29, 32; regular, 29 

Position of equilibrium, 59, 80 

Positions, quantum, 54 

Pournelle, J. E., xii 

Primitive, circle, 22; plane, 14 

Principle of, similitude, 50, 51; superposition, 
63, 124 

Problem of Plateau, 89 

Projection, center of, 13; of center of circles, 21; 
on a plane, 15 

Pyramid, spherical, 7 

Pythagoreans, 28, 29, 42 

Quanta, 48 

Quantum,, Law, 54, 55; positions, 54; sized 
vortex ,97-99; units, 34; units in packages, 96 

Radial Charts, 169-319 
#20A, 170, 171; #20B, 172; #20C, 173; #20D, 
174; #20E, 175; #20F, 176 


#20A, 170, 171; #20B, 172; #20C, 173; #20D, 
174, #20E, 175; #20F, 176 

#26A, 177; #26B, 178; #26C, 179; #26D, 180; 
#26E, 181; #26F , 182 

#32A, 183; #32B, 184, 185 

#34A, 186; #34B, 187; #34C, 188; #34D, 189; 
#34E, 190 

#37A, 191; #37B, 192; #37C, 193 

#39A, 194; #39B, 195; #39C, 196; #39D, 197; 
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#40A, 199; #40B, 200; #40C, 201; #40D, 202; 
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#49E, 221; #49F, 222; #49G, 223; #49H, 224 
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#78E, 265 

#79A, 266; #79B, 267; #79C, 268; #79D, 269 

#80A, 270; #80B, 271; #80C, 272; #80D, 273; 
#80E, 274; #80F , 275 

#81A, 276; #81B, 277; #81C, 278; #81D, 279; 
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#86A, 292; #86B, 293; #86C, 294; #86D, 295 
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318; #103E, 319 

Radial patterns, 114, 115 

Radial Units, (RU), 117, 323, 324 

Radial wavenumber, 92 

Radiolaria, 44 
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Rake, 198, 231, 250, 290, 311; defined, 198 

Random time functions, 65 

Rayleigh, Lord, 89 

Referee ‘‘B”, anonymous editor, xiii 

Referee ‘‘C’”’, monymous editor, xiii 

Reflection line symmetry, 69 

Reflection symmetry, 69, 75 

Regular, dodecahedron, 29; hexagon, 31; hexa- 
hedron, 29; icosahedron, 29; octahedron, 29; 
pentagon, 31; polygon, 28; polyhedron, 29; 
solid, 29; tessellations, 36; tetrahedron, 29 

Resonance, 60, 105 

Resultant, 62, 63 

Revolution, surfaces of, 84-89 

Ridge, 111 

Right circular cone, 8 

Roche, E., 54 

Roche limit, 54 

Roche’s Law, 53, 54 

Rossby, Carl, 323, 331 

Rossby waves, xi 
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Singer’s Lock: The Revolution in the Understanding of Weather 


Rotational symmetry, 69, 75, 250 

Rotation symmetry around a point, 69 

Roulette, conic sections, 84, 85; straight line, 85 

RU Qadial Units), 117, 323, 324 

Sanders, Professor Frederick (Editor, Focus on 
forecasting, Bulletin of the American Meteor- 
ological Society), 328 

Saturn, rings and spokes, 53 

Scale of a map, 14 

Semi-regular tessellations, 36 

Septagon, 30 

Shapes, hexagonal, 46-49 

Similitude, principle of, 50, 51 

Simple harmonic motion, 59 

Simulated Equilibrium, 80 

Sine wave, 61, 62 

Singer’s Lock, x, xii, xiv, 1, 8, 76, 124, 180, 
169, 170, 324; defined, x 

Six fold symmetry, 69 

Size (of objects), 96 

Small circle, 5, 116, 324 

Solid, regular, 29 

Spengler, Kenneth C., 327 

Spheres, close packing of, 41-46 

Spherical, angle, 7, 8; excess of a triangle, 10; 
geometry, 4-11; polygon, 9; pyramid, 7; sur- 
face, 4; triangle, 7, 9 

Splash of a drop, 89 

Spray, defined, 187 

Square, compression, 41; elongation, 41; forma- 
tions, 28, 45, 100-102; numbers, 42, 43 
Staggered wavenumber, 57 

Standard latitude, 14 

Standing waves, 64 

Static equilibrium, 80 

Statistics, xi, 2, 49, 50, 68, 105; wavenumber 
averages, 323, 324 

“Step-ladder’’ pattern, 319 

“Step” pattern, 261, 264 

Stereographic map, see Polar stereographic map 
Straight line, conic section, 83; ellipse, 85, 113; 
first use in meteorology, 324; great circle, 117; 
points crossed by, 77; on a polar stereographic 
map, 17, 21, 33; roulette, 85; symmetry along, 
71, 72; through an ellipse, 113; traced by circle 
center, 85; of vortexes, 95 

Structures, cylindrical, 84, 86-88 

Suitable equality symmetry, 66 

Superpostion, principle of, 63, 124 

Surface, curved, 5; spherical, 4 

Surfaces of Revolution, 84-89, 94 

Symmetry, along a straight line, 71, 72; asym- 
metric, 80, 81; of averages, 76, 77; bi-lateral, 
68, 157, 159; classes of, 67, 68; definition of, 66; 
67; diad, 69; dilation, 71, 73; elements, 68; four 
fold, 76; geometrically regular, 66, 67; glide 
reflection, 71, 72; lines, 67, 68, 92; maximum, 
118; mirror image equality, 66; network of 
points, 71-78; operations, 68-71; patterns, xii; 
points, equivalent, 76; reflection, 69, 75; reflec- 
tion line, 69; rotational, 69, 75, 250; rotation 
around a point, 69; suitable equality, 66; three 
fold, 69, 76; translational, 70-72; triad, 69, 76; 


two fold, 69; wall paper pattern, 74 

Tangent line, 6 

Tartaglia, 326 

Tessellations, demi-regular, 36; regular, 36; 
semi-regular, 36 

Tetrad, four fold symmetry, 69 

Tetrahedral, 34 

Tetrahedron, 30, 31, 34; regular, 29 

Three fold symmetry, 69 

Titius, 52 

Translational symmetry, 70-72 

Triad, three fold symmetry, 69, 76 

Trianea, 88 

Triangle, equilateral, 28; equilibrium, 301; 
spherical, 7, 9; spherical excess of, 10 

Triangular formations, 100, 101 

Triangular, numbers, 42, 43 

Trihedral angle, 9 

Trough, 111 

Two axis, (x,y), 229, 230-232, 246, 250, 256, 257, 
260, 284, 285, 288, 291; defined, 229 

Two fold symmetry, 69 

Unduloid, surfaces of revolution, 84-89 

Units, angstrom, 54; circumferential, 116, 323, 
324; quantum, 34; radial, 117, 323, 324 

Vegetable Statics, (by Stephen Hales), 326, 327 

Vertex, 8,9 

“V” formation, 229-232, 254, 268, 270, 277, 281, 
284, 285, 311, 315, 316 

Vibration, 59; harmonic, 91-93 

Vortex, central, 101, 102, 115; nuclear, 101, 102, 
115; quantum sized, 97-99 

Vortexes, straight line of, 95 

“Wallpaper” pattern symmetry, 74 

Wave, pulses, 63; sine, 61, 62; standing, 64 

Wavelength, electron, 55, 56; also see wave- 
number 

Wavenumber, 56, 57, 94, 99, 100, 323-325; 
circumferential, 92; radial, 92; staggered, 57 

Waves, 58-65 

Weather tool, 102-105 

Weber, E., 48 

Wolf's Law, 52, 53 

Worthington, A. M., 89 

“X” formation, 213, 214, 229, 252, 253; defined, 
213 

“Y”’ formation, defined, 203 


Weather Mystery Cracked 


This book is a stunning breakthrough in the 
understanding of weather which takes the field of 
meteorology out of the ‘‘dark ages” into the ‘‘main 
stream” of 20th century science. Nevertheless, it is 
written at a level that can be understood by most high 
school science students, since the explanations are 
based on old, well-established scientific principles. 


A common surface weather map for an entire 
hemisphere is analyzed for a fixed moment in time, in 
such a manner, as to show in stark simplicity the 


orderly arrangement and symmetry of storm centers 
(lows) and their associated centers of fair weather 
(highs). One hundred and ninety charts are drawn for 
a single instant of time in order to (1) lead the reader in 
easy stages through the various ramifications on the 
weather map and (2) to also present overwhelming 
proof of the procedures that are used. This book also 
gives a simplified explanation of why these strange 
configurations are formed and also indicates how they 
i be discovered on any weather map—past, present 
or future. 
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Not just another weather book... 
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